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The Secretary of the Interior has determined that the publication of the periodical is necessary in the transac- 


tion of the public business required by law of this Department. 











s the Nation’s principal conservation agency, the Department of the Interior has respon- 

sibility for most of our nationally owned public lands and natural resources. This in- 
cludes fostering the wisest use of our land and water resources, protecting our fish and 
wildlife, preserving the environmental and cultural values of our national parks and historical 
places, and providing for the enjoyment of life through outdoor recreation. The Department 
assesses Our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 


American Indian reservation communities and for people who live in Island Territories under 
U.S. administration. 











PREFACE 


S elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 


Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed to 
serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Office of Water Research and 
Technology. The cumlative SWRA file from 1968 and 
montihy updates are available also in magnetic tape 
through lease from NTIS. 


THE OFFICE OF WATER RESEARCH AND 
TECHNOLOGY DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to 
enable readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Office of Water Research and Technology 
U.S. Department of the Interior 
Washington, D.C. 20240 
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SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 
1A. Properties 


KINETICS OF COMPRESSIBILITY IN TWO- 
PHASE FLUID FLOWS, 

Worcester Polytechnic Inst., MA. Dept. of Me- 
chanical Engineering. 

C. L. Feldman, R. P. Kokernak, R. Lisauskas, and 
S. Nydick. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243346, 
Price codes: A05 in paper copy, A01 in microfiche. 
Final Report 1981. 72 p, 23 Fig, 47 Ref. OWRT 
(1165/No 2736)(1). 


Descriptors: *Compressible flow, *Kinetics, *Mul- 
tiphase flow, *Model studies, *Sound waves, 
Compressibility, Fluid flow, Friction, Fluid me- 
chanics, Hydraulics, Hydrodynamics, Mathemat- 
ical studies, Model testing, Linear programming, 
Experimental design, Experimental data, Theoreti- 
cal analysis, Acoustics, Mechanical engineering. 


A linearized model for transmission of a plane 
wave through a single component two-phase 
bubbly mixture was developed. Data from assess- 
ment of the compressibility of a single bubble 
under a pressure pulse were used in a scattering 
model to predict the speed of sound, and resulting 
in the determination of the speed of sound as a 
function of frequency. The results clearly demon- 
strate the effects of phase change and heat transfer 
at low frequencies with resonance and cut-off at 
higher frequencies. The experimental model gener- 
ated speed of sound measurement by passing an 
acoustic tone-burst through the medium and meas- 
uring transit time (directly or as a phase lag), using 
a mixture created by passing saturated vapor 
through a porous metal filter and allowing the 
bubbles to rise in a saturated liquid. A partially 
successful attempt was made to measure the vapor 
fraction at the level of the acoustic transducers 
with a differential pressure measurement using 
both water and Refrigerant-12; qualittive verifica- 
tion was possible, with some quantitative discrep- 
ancies in the resonant frequency. Application of 
the sound speed model to flow in two-phase de- 
vices was also studied; various critical two-phase 
flow theories were examined and a model for 
predicting weak shock thickness was developed. 
This model was compared with recent experimen- 
tal reports on pressure waves in boiling water. 
(Zielinski- MAXIMA) 

W82-05910 


2. WATER CYCLE 
2A. General 


COMBINING SITE-SPECIFIC AND REGION- 
AL INFORMATION: AN EMPIRICAL BAYES 
APPROACH, 

Monash Univ., Clayton (Australia). Dept. of Civil 
Engineering. 

G. Kuczera. 

Water Resources Research, Vol 18, No 2, p 306- 
314, April, 1982. 4 Fig, 5 Tab, 20 Ref. 


Descriptors: *Hydrologic models, *Probability dis- 
tribution, *River basins, *Flood frequency, Data 
interpretation, Model studies, Mathematical 
models, Basins, Flood forecasting, Flood peak, Re- 
gional analysis, Frequency analysis. 


The empirical Bayes theory, adapted to a hydrolo- 
gic context, was used to develop a format for 
making inferences about unmonitored river basin 
sites by combining site-specific and regional data. 
Information from similar basins is used to improve 
upon inferences at a particular basin. The super- 
population concept of the Bayesian approach uses 
a probability distribution to randomly assign basin 
parameters. This concept closely resembles region- 
alization models and is inferred from observable 
regional data. The superpopulation distribution ex- 
presses the degree of similarity between two basins 
and treats regionalized estimators as a special case 


using procedures similar to James-Stein estimators. 
The method of moments approach which is used to 
infer the superpopulation is described. Although 
the empirical Bayes approach can have definite 
advantages over site-specific procedures, the latter 
offer better performance for basins which are very 
different from the majority. The empirical Bayes 
procedure was applied to two examples of food 
frequency analysis. (Geiger-FRC) 

W82-05903 


TOPOLOGIC MODEL FOR DRAINAGE NET- 
WORKS WITH LAKES, 

Univerity of Western Ontario, London. Dept. of 
Geography. 

D. M. Mark, and M. F. Goodchild. 

Water Resources Research, Vol 18, No 2, p 275- 
280, April, 1982. 2 Fig, 4 Tab, 17 Ref. 


Descriptors: *Hydrologic models, *Networks, 
*Open-channel drainage, *Drainage, *Glacial 
lakes, Model studies, Channel inflow, Channels, 
Mathematical models, Catchment areas. 


Although R. L. Shreve’s probabilistic-topologic 
model for channel networks is successful at pre- 
dicting many of the overall properties of drainage 
networks and drainage basins, it cannot be directly 
applied to networks containing lakes fed by multi- 
ple inlets. An extension of Shreve’s model is pre- 
sented in which networks can be represented by 
integer strings directly analogous to the binary 
strings used for trivalent channel networks without 
lakes. The validity limitations on integer strings are 
presented, along with combinatorial results and 
techniques for a topologically random 
networks. In the case of a 596-link network in 
northern Ontario, when it is assumed that network 
element degree and type are independent of posi- 
tion within the integer string, good predictions of 
the relative frequencies of various classes of small 
subnetworks are obtained. When the number of 
lakes in the network equals zero, the model col- 
lapses to Shreve’s. (Geiger-FRC) 

W82-05905 


LAG TIME FOR DIVERGING OVERLAND 
F 


Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

V. P. Singh, and N. Agiralioglu. 

Nordic Hydrology, Vol 13, No 1, p 39-48, 1982. 6 
Fig, 9 Ref. 


Descriptors: *Mathematical studies, *Kinematic 
wave theory, *Flow friction, *Overland flow, 
*Rainfall-runoff relationships, *Watersheds, 
Darcy-Weisbach equation, Chezy equation, Fric- 
tion, Mannings equation, Surface runoff, Surface 
water, Mathematical equations. 


Analytical and nomographic solutions were devel- 
oped for the surface water lag time for diverging 
overland flow using kinematic wave theory. These 
solutions show that lag time for a given watershed 
is not constant but changes with rainfall character- 
istics. In order to utilize these solutions, some 
knowledge of the geometric parametes and friction 
characteristics of the watershed under study is 
required. Uses of the Chezy equation, Manning 
equation, and Darcy-Weisbach relations for fric- 
tion in the calculation of lag time are presented. 
(Geiger-FRC) 

W82-05944 


ASPECTS OF HYDROLOGY IN THE PROV- 
INCE OF NORTH SUMATRA, INDONESIA, 
Binnie and Partners, London (England). 

J. Wild, and J. K. Hall. 

Proceedings of the Institution of Civil Engineers. 
Part 2: Research and Theory, Vol 73, No 1, p 85- 
108, March, 1982. 15 Fig, 4 Tab, 25 Ref. 


Descriptors: *Hydrology surveys, Developing 
countries, North Sumatra, *Indonesia, Rainfall, 
Runoff, Water quality, Oil erosion, Networks, 
Gaging stations, *Data collections, Groundwater, 
Streamflow, Evaporation, Sediment. 


Results of an extensive hydrologic survey (1976- 
80) in North Sumatra, Indonesia, are described. 


The province has a considerable number of 
hydrometeorological stations for a developing 
country--85 river gages, 20 climatologic stations, 
and 500 rain gages for a 71,000 sq km area. How- 
ever, there are gaps in data because of operating 
and administrative problems. Gaging equipment is 
concentrated in the eastern coastal area and sparse 
in the central highlands. Little data are available 
for 194l-early 1950’s. In North Sumatra rainfall is 
influenced by the monsoon systems of southeast 
Asia and Australia, the equatorial double rainy 
seasons, and local orographic influences. Mean 
annual rainfall varies from 2000 mm on the east 
coast to 4000 mm on the western slopes of the 
Bukit Barisan. Nevertheless, in low rainfall regions 
irrigation is required for all crops from May to 
August and throughtout the year for bunded rice. 
Mean annual runoff is 900 mm to over 2000 mm. 
The short period off records requires that conserv- 
ative growth factors be used in estimating design 
floods. The little available information on water 
quality and sediment indicates that there are high 
levels off bacterial pollution , and waterborne dis- 
eases are endemic. Water is satisfactory for irriga- 
tion except in some volcanic areas (hot and sulfu- 
rous) and swampy regions (acid). Soil erosion is a 
major problem, with average denudation rates oof 
1-10 mm per year. About 250,000 groundwater 
wells supply 80-90% of rural water. Springs are 
numerous, and groundwater potential greatly ex- 
ceeds demand in most regions. Some large projects 
are in progress--two hydroelectric stations, hydro- 
logic surveys off the Sei Deli/Belaway estuary, 
water supply schemes, flood control, and irriga- 
tion. (Cassar-FRC) 

W82-05949 


AN EVALUATION OF FLOOD FREQUENCY 
ESTIMATES BASED ON RAINFALL/RUNOFF 
MODELING, 

Geological Survey, Reston, VA. 

W. O. Thomas, Jr. 

Water Resources Bulletin, Vol 18, No 2, p 221-230, 
April, 1982. 2 Fig, 8 Tab, 12 Ref. 


Descriptors: *Flood frequency, *Rainfall-runoff 
relationships, *Flood forecasting, Runoff, Stream- 
flow forecasting, Model studies, Hydrologic 
models, Flood discharge, Flood recurrence inter- 
val. 


Flood frequency estimates obtained from a rainfall- 
runoff model by Dawdy, et al. (1972) were evalu- 
ated by two methods: (1) partition of variance 
method by Lichty and Liscum (1978), a computa- 
tion of the equivalent years of record for regional 
estimating equations based on 50 small stream sites 
in Oklahoma, and (2) the prediction variance 
method developed in this paper, a computation of 
the bias for synthetic flood estimates as compared 
to observed estimates at 97 small stream sites in 
eight eastern states with at least 20 years of record. 
Method 2 was more appropriate than Method 1 
because it was not as dependent on as many as- 
sumptions as Method 1. The Dawdy model tended 
to underestimate extreme flood discharges based 
on observed record (11-29% less than observed 
values for a 100-year flood discharge). Since syn- 
thetic flood frequency curves based on rainfall/ 
runoff models are highly correlated, little or no 
regional (spatial) information can be added to the 
network. The equivalent years of record for the 
regional estimating equation based totally on syn- 
thetic flood discharge was considerably less than 
the length of rainfall record used to simulate the 
runoff. The degree of correlation between ob- 
served and synthetic flood frequency estimates at 
the same site appeared to vary with recurrence 
interval. (Cassar-FRC) 

W82-06068 


WATER RESOURCES OF THE OCHLOCK- 
ONEE RIVER AREA, NORTHWEST FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

C. A. Pascale, and J. R. Wagner. 
Geological Survey Open-File Report 
(WRI), 1982. 114 p, 35 Fig, 16 Tab, 43 Ref. 
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Field 2—WATER CYCLE 


Group 2A—General 


Descriptors: *Hydrologic data, *Groundwater, 
*Surface water, *Water quality, Data collections, 
Geohydrology, Rainfall-runoff —_ relationships, 
Water supply, Aquifers, Groundwater movement, 
Aquifer characteristics, Wells, Water yield, Poten- 
tiometric level, Drawdown, Saline water, Stream- 
flow, Flow characteristics, Chemical analysis, 
*Florida, Ochlockonee River basin, Floridan 
aquifer. 


The Ochlockonee River area, in the northwest 
Florida panhandle, receives an average of 57 
inches of rainfall per year. Water use in 1975 
averaged 11.4 million gallons per day. Much of the 
rainfall that is not lost to evaporation enters the 
surficial sand aquifer, seeps to streams, or enters 
the water-bearing zone of the upper confining unit 
above the Floridan aquifer. The water-bearing 
zone of the upper confining unit is important for 
rural domestic supplies, storage of water and re- 
charge to the Floridan aquifer. The Floridan 
aquifer underlies all the area and is the principal 
source of municipal supplies. The potentiometric 
surface of the upper part of the Floridan aquifer 
ranges from about 50 feet higher than that of the 
middle and lower part of the aquifer in southwest- 
ern Gadsden County to about 10 feet higher in 
southeastern Gadsden County. Saline water occurs 
naturally at relatively shallow depths within the 
Floridan aquifer. Stream discharge is about 1,000 
million gallons per day; minimum discharge is 
about 285 million gallons per day. The chemical 
quality of most streams in the study area is accept- 
able for most uses. (USGS) 

W82-06132 


THE DEPENDENCE OF DRAINAGE DENSITY 
ON CLIMATE AND GEOMORPHOLOGY, 
Universidad Simon Bolivar, Caracas (Vene- 
quela)> Graduate Program in Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 2E. 
W82-06199 


A DISCRETE SYSTEM STORAGE MODEL 
FOR ANALYZING RAINFALL-RUNOFF RE- 
LATIONSHIPS, 

Illinois Univ. at Urbana-Champaign. Dept. of Ag- 
ricultural Engineering. 

S. W. Park, and J. K. Mitchell. ? 

Transactions of the ASAE, Vol 25, No 2, p 362- 
366, 371, 1982. 6 Fig, 1 Tab, 15 Ref. 


Descriptors: *Agricultural watersheds, *Hydro- 
graphs, *Storage equation, *Rainfall-runoff rela- 
tionships, Model studies, Rainfall intensity, Runoff 
rates, Flood peak, Excess rainfall, Storms, *Illinois, 
*Unit hydrographs. 


A unit hydrograph method and a discrete system 
storage model, derived from a generalized system 
storage relationship proposed by Chow and Kulan- 
daiswamy (1971), were used to quantify the quasi- 
linear effects of rainfall-runoff relationships for 
small agricultural watersheds. The two watersheds 
near Monticello, Illinois, were less than 40 ha in 
size with silt loam soils and slopes up to 8%. The 
unit hydrographs from 30 storms varied with the 
storm characteristics when the ratios of peak dis- 
charge to total runoff were less than unity. Use of 
a discrete system storage model showed that 6 
hydrologic variables of rainfall intensity and runoff 
rates were necessary to explain system storage 
relationships. Simulations of storms by both meth- 
ods produced peak discharges in good agreement 
with observed results. Neither method accurately 
simulated double peaks. (Cassar-FRC) 

W82-06219 


ON THE RELATIONSHIP BETWEEN KRIG- 
ING AND STATE ESTIMATION, 

Princeton Univ., NJ. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 7C. 
W82-06323 


ACID RAIN 
MODULE, 
Tetra Tech. Inc., Lafayette, CA. 

For primary bibliographic entry see Field 5B. 
W82-06360 


MODEL: HYDROLOG" 


ADVANCED CALIBRATION METHODOLOGY 
FOR HYDROLOGIC RAINFALL - RUNOFF 
SIMULATION MODELS, 

Case Western Reserve Univ., Cleveland, OH. 

S. Sorooshian, V. K. Gupta, J. L. Fulton, and F. 
Arfi. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256603, 
Price codes: A08 in paper copy, AOI in microfiche. 
Technical Report No LSSPA-81-6, December, 
1981. 146 p, 25 Fig, 15 Tab, 59 Ref, 2 Append. 
OWRT B-081-OHIO and C-90320-G(9442)(2). 14- 
34-0001-9442. 


Descriptors: *Simulation analysis, *Rainfall-runoff 
relationships, *Mathematical models, *Stochastic 
hydrology, *Surface runoff, Mathematical studies, 
Least squares method, Model studies, Stochastic 
process, Probabilistic process, Streamflow, Com- 
puter models, Watersheds, Rainfall intensity, Rain- 
fall index, Rainfall rate, Runoff, Runoff coefficient. 


Stochastic estimation techniques are presented 
which are capable of improving hydrologic con- 
ceptual rainfall-runoff model calibrations by ac- 
counting for streamflow measurement uncertainties 
(and other, additive, errors). Specifically, the auto- 
correlated and the heteroscedastic (changing vari- 
ance) error cases are considered. The methods are 
shown to perform well in simulation studies, and 
application of the techniques to the calibration of 
the U.S. National Weather Services soil moisture 
accounting model showed superiority of the new 
procedures over the commonly-used simple least 
squares criterion. The procedures were compared 
under different data conditions and starting param- 
eter values. Results indicate important phenomena 
needing study and accountability. Its consideration 
gave more consistent and conceptually-realistic pa- 
rameter sets, independent of starting value and/or 
data characteristics. However, despite these im- 
provements, a unique parameter set for the water- 
shed under study was not obtained. Probable rea- 
sons for this are given. Sensitivity measures capa- 
ble of aiding examination of the criterion response 
surface in the region of the optimum are also 
discussed, and their applicability demonstrated. 
(Zielinski-MAXIMA) 

W82-06366 


GEOMORPHIC PARAMETERS OF REPRE- 
SENTATIVE BASINS AND THEIR HYDROLO- 
GIC SIGNIFICANCE, 

New South Wales Univ., Kensington (Australia). 
School of Geography. 

F. C. Bell, and P. C. Vorst. 

Australian Water Resources Council, Camberra, 
Technical Paper No 58, 1981. 131 p, 18 Fig, 13 
Tab, 83 Ref, 2 Append. 


Descriptors: *Hydrologic models, *Model studies, 
*Parametric hydrology, *Geomorphology, 
*Catchment basins, Hydrologic properties, Hydro- 
logic budget, Hydrologic aspects, Hydrologic 
equation, Hydrologic data, Basins, Stochastic hy- 
drology, Mathematical models, Mathematical stud- 
ies, Model testing, Surveys, Data acquisition, 
Channel flow. 


Geomorphic parameter types most relevant to the 
Australian Representative Basins program were in- 
vestigated, along with their likely applications in 
hydrologic problems. Some emphasis is placed on 
stream channel parameters and field information 
for use in deterministic modeling of hydrologic 
processes; attention is also given to efficient sur- 
veying techniques and the serious problems of 
sampling and inference caused by the high spatial 
variability of parameters in most basins. A devel- 
oped scheme for field measurements and data pres- 
entation is delineated which was exemplified and 
tested in 3 Basins having contrasting characteris- 
tics. Several other Basins were briefly studied to 
ensure inclusion of a wide range of catchment 
conditions. An examination of possible applications 
of the data in hydrologic modeling showed that 
measured channel parameters can be used for satis- 
factory estimates of the Laurenson Runoff Routing 
Model constants. Further study of the physical 
relationships between measurable catchment attri- 
butes and model constants is needed, which should 
be enhanced by application of the recommended 


scheme for geomorphic surveying and data presen- 
tation to as many basins as practicable. (Zielinski- 
MAXIMA) 
W82-06384 


COMPARING URBAN RUNOFF MODELS, 

V. P. Singh. 

Journal of the Institution of Engineers (India), Part 
EN, Environmental Engineering Division Vol 61, 
No 2, p 53-59, February, 1981. 2 Fig, 6 Tab, 32 
Ref. 


Descriptors: *Hydrographs, *Urban _ runoff, 
*Model studies, Urban watersheds, Statistics, Oak- 
dale, Chicago, Illinois, Calvin Park, Kingston, On- 
tario, Computers, Rainfall-runoff relationships, Hy- 
drologic models, Runoff, Urban hydrology, Storm 
water. 


Three urban runoff models were compared with 
data on two urban watersheds, Oakdale in Chica- 
go, Illinois (5.42 ha of residential area, 45.8% im- 
pervious) and Calvin Park in Kingston, Ontario 
(36.2 ha of residential area, 27% impervious). The 
runoff models were the Road Research Laboratory 
Model (RRLM), the University of Cincinnati 
Urban Runoff Model (CURM), and the EPA 
Storm Water Management Model (SWMM). Using 
the hydrograph peak and its time for evolution 
showed that no one model was uniformly better 
than another. For hydrograph peak time estimates, 
RRLM was better than SWMM and CURM on 
both watersheds. For hydrograph peak estimation 
SWMM was better than CURM and RRLM on 
Oakdale wateshed; RRLM was better than 
SWMM and CURM on Calvin Park watershed. 
Therefore, the choice of a model depends on the 
criterion of comparison and the watershed in ques- 
tion. (Cassar-FRC) 

W82-06447 


ANTECEDENT 
PROBABILITIES, 
Purdue Univ., Lafayette, IN. Dept. of Hydrome- 
chanics. 

D. D. Gray, P. G. Katz, S. M. Demonsabert, and 
N. P. Cogo. 

Journal of the Irrigation and Drainage Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No IR2, p 107-114, June, 1982. 5 
Tab, 16 Ref. 


MOISTURE CONDITION 


Descriptors: *Antecedent moisture, *Probability 
distribution, Model studies, Precipitation, Rainfall- 
runoff relationships, Hydrologic models, *Indiana, 
*Kentucky, Tennessee, Runoff forecasting. 


Growing season Antecedent Moisture Condition 
(AMC) probability estimates are presented for 17 
locations in Kentucky, Tennessee, and Indiana. 
They refer to the AMC classes used in the runoff 
models, Soil Conservation Service (SCS) Runoff 
Equation (curve number method) and the Illinois 
Urban Drainage Area Simulator (ILLUDAS). The 
three SCS Classes are I, II, and III, described as 
lowest, average, and highest runoff potential, re- 
spectively, with < 1.4, 1.4-2.1, and > 2.1 inches of 
5-day antecedent rainfall, respectively, in the 
growing season. The four ILLUDAS classes range 
from bone dry to saturated with 5-day antecedent 
rainfall of 0 > 1 inches. The locations studied had 
a mean of 84.8% in the SCS Class I and a more 
even distribution of the ILLUDAS classes, 27.3%, 
37.8%, 16.6%, and 23.6% in Classes I through IV, 
respectively. Equations are given for computing 
probability of occurrence of the AMC classes for 
other areas. (Cassar-FRC) 

W82-06451 


FITTING A GAMMA DISTRIBUTION OVER A 
SYNTHETIC UNIT HYDROGRAPH, 
Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

G. Aron, and E. L. White. 

Water Resources Bulletin, Vol 18, No 1, p 95-98, 
ey 1982. 3 Fig, 2 Tab, 6 Ref. OWRT-A049- 





Descriptors: *Unit hydrographs, *Disribution 
graphs, *Flood peaks, Flood hydrographs, Flood 
discharge. 


Synthetic unit hydrographs, which are used to 
estimate flood peak and volume for ungaged wa- 
tersheds, should be easy to construct without a 
major watershed data collection effort, should 
have a smooth and single valued shape, and should 
contain a runoff volume equal to one unit (inch, 
centimeter, or millimeter) of rainfall excess. Most 
of the methods for generating these artificial unit 
hydrographs involve hand fitting a curve over a 
few selected points on the unit hydrograph. This 
task may be subjective and, in addition, the user 
may neglect or find it difficult to adjust the gener- 
ated unit graph to a runoff value of one unit. A 
simple method which can be used to fit a smooth 
gamma distribution over a single point specified by 
the unit hydrograph peak and the time to peak 
with a guaranteed unit depth of runoff is demon- 
strated. The two values used can be determined by 
conventional synthetic hydrograph procedures. A 
comparison of this method with Snyder unit hy- 
drographs indicated that the gamma distribution 
may tend to produce a somewhat broader crest 
than the Snyder graph, compensated by a steeper 
recession limb. An added advantage of the gamma 
distribution is that it can be convoluted analytically 
with several shapes of rainfall distributions. (Car- 
roll-FRC) 
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Results of recent work on mathematical modeling 
of the dynamics and quality of water are reviewed. 
Mathematical modeling at the Academy of Sci- 
ences of the USSR is aimed at creating a software 
system for automated design of water management 
problems. One-dimensional models of channel 
flow, the simplest mathematical models for study- 
ing unsteady flow in canals and river systems, are 
based on the classical system of St. Venant equa- 
tions. The interaction of surface waters and 
groundwater of an arbitrary river basin may be 
modeled by adding the Boussinesq equations de- 
scribing groundwater movement in a horizontal 
seepage approximation to the one-dimensional 
channel flow models. Two-dimensional models de- 
scribe more complex hydrodynamic processes and 
can handle a broader class of applied problems. 
There are two types of such models: horizontal 
plane and vetical plane. Three-dimensional models 
can provide information on complex spatial move- 
ments in water bodies of an artibrary from under 
the effect of various physical factors. Examples of 
the model equations and sample problems are 
given. (Cassar-FRC) 
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The Soil Conservation Service (SCS) hydrologic 
models are being used increasingly for hydrologic 


design due to their relative accuracy, their flexibil- 
ity, and their ability to use remotely sensed data. 
The primary input parameter for the SCS models 
is the runoff curve number, which is defined in 
terms of land use treatments, hydrologic condition, 
antecedent soil moisture, and soil type, permitting 
easy application of the models to ungaged water- 
sheds. The accuracy of models using the runoff 
curve number for estimating design peak discharge 
and runoff volume is especially sensitive to the 
estimated curve number values. This study was 
designed to quantify in as straightforward a 
manner as possible the changes in runoff volume 
and peak discharge computations as a function of 
changes in curve number estimates. The hydrolo- 
gic effects of curve number variation are evaluated 
in terms of the proportional changes in total runoff 
and peak discharge for a unit change in curve 
number. A series of curves is developed which 
demonstrates that the effects of variation in curve 
number decrease as design rainfall depth increases, 
such as for larger storm events. The value and use 
of these sensitivity curves are demonstrated using a 
comparison of Landsat and conventionally derived 
curve numbers for three watersheds in Pennsylva- 
nia. (Carroll-FRC) 
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Development of energy minerals in plains areas of 
Wyoming is expanding rapidly. Such development 
may affect water resources and hydrologic rela- 
tions of the plains; however, little information 
exists concerning hydrologic processes for these 
areas. This report summarizes results of a hydrolo- 
gic study made during 1975-78 of Salt Wells creek, 
a drainage area of about 500 square miles located 
southeast of Rock Springs, Wyoming. The area is 
typical of arid and semiarid plains areas in south- 
western Wyoming where mineral development is 
occurring. Salt Wells Creek is predominately an 
intermittent stream. Numerous springs in the head- 
waters cause small perennial flows in some up- 
stream tributaries, but evaporation, freezeup, and 
seepage deplete these flows so that the middle and 
lower reaches of the main channel have only inter- 
mittent flows. The intermittent nature of stream- 
flow affects water quality. It was observed that a 
flushing of dissolved solids and suspended sedi- 
ment occurs during the first flows of a runoff 
event. A striking feature of the stream is its deeply 
incised channel. The downcutting is attributed to 
the cummulative effects of: (1) a change in the 
relative climate, amounts of annual precipitation 
occurring as rain and snow, (2) change in base 
level due to downstream channelization, and (3) 
changes in land use. Because of the incision, ero- 
sion is now expanding to include intervening tribu- 
taries. (USGS) 
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Reservoir releases are the principal source of irri- 
gation water in the North Fork Solomon River 
valley between Kirwin Dam and Waconda Lake. 
An extended drought in the 1970’s caused severe 
water shortages. Ground water has been pumped 
from the alluvial aquifer in the valley to supple- 
ment irrigation supplies. Although annual pumpage 
increased to about 12,300 acre-feet in 1976, storage 
in the aquifer increased about 45,000 acre-feet from 
1946 to 1976 as a result of recharge from surface- 
water irigation. A digital model was used to simu- 
late aquifer conditions prior to closure of Kirwin 
Dam. Model results estimated recharge of 11,700 
acre-feet per year from precipitation and discharge 
of 11,500 acre-feet per year from the aquifer to the 
river. Since 1946, discharge to the river has in- 
creased about 4,000 acre-feet per year. The analy- 
sis is inconclusive regarding effects of additional 
development, but the aquifer probably could sus- 
tain pumpage at the 1976 rate for several consecu- 
tive years of drought. (USGS) 
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This paper deals with the spatial variations of the 
aridity index, termed the moisture deficits, over the 
officially defined maize-growing region of South 
Africa. This area produces about 95% of the total 
maize production and covers about 530,000 square 
kilometers. Measurements were taken of aridity for 
each of 25 weather stations. The total accumulated 
moisture deficit from July to the end of March 
provided the needed measure. It is noted that areas 
of high production coincided with areas experienc- 
ing large total moisture deficits. High production 
intensities were obtained through large areas being 
cultivated rather than high yields per se. When the 
intra-annual variation of mean monthly moisture 
deficits was determined over the maize growing 
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area, it was noted that the greatest variation oc- 
curred in the west and decreased in an easterly 
direction. Due to the erratic nature of rainfall over 
South Africa, monthly deficits of moisture were 
highly variable over time. Confidence limits were 
useful in determining the reliability of obtaining a 
particular monthly deficit in any given region. 
These results were then compared to the spatial 
patterns exhibited by the lower, median and upper 
quantities of rainfall, and found to be strongly 
related to the seasonal progression of rainfall from 
east to west across the maize growing area. (Baker- 
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An index of the data of onset of the North Austra- 
lian wet season is defined based on rainfall re- 
ceived at a single station at Darwin. This index can 
be predicted some months ahead of the onset. The 
total rainfall received over the period of the wet 
season is only weakly related to the onset index. 
Mid-late (December-May) season rainfall is totally 
independent of the date of onset and of the amount 
of early (September-November) rainfall. As noted 
in earlier research, the North Australian wet 
season is monsoonal in character. The current evi- 
dence suggests that the monsoon onset is preceded 
by a transition season, which at Darwin accounts 
for about 30% of the total wet-season rainfall, and 
there is also considerable temporal organization of 
transition season rainfall. This finding is supported 
by the fact that the date of accumulation of as little 
as 50 mm of rain is related to earlier months’ 
pee observations. (Baker-FRC) 
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Attention is drawn to one strong and apparently 
useful teleconnection between autumn rainfall in 
the central equatorial Pacific and subsequent 
winter precipitation in south-central Florida. The 
regression equation relating the fall rainfall index 
and winter precipitation in south central Florida is 
based on 28 years of data. While a strong statistical 
relationship appears to exist between rainfall in 
Florida and the equatorial Pacific, the physical 
mechanisms associated with the teleconnection are 
undoubtedly complex. Examination of Northern 
Hemisphere 700 mb anomaly maps for wet and dry 
years along the equator has provided some insight. 
In preparing these maps, winter height anomalies 
were composited for six years with high autumn 
rainfall along the equator and six years with below- 
normal rainfall. Large scale circulation changes 
associated with warming events in the eastern 
tropical Pacific are noted. After the establishment 
of a warm-set regime in the eastern Pacific, the 
winter circulation becomes abnormally strong 
across the eastern North Pacific, Gulf of Mexico 
and western North Atlantic. The development of 
heavy precipitation in Florida is probably a result 
of a vigorous low-latitude mean flow across North 
America and increased frontal activity in the Gulf 
of Mexico. Cyclogenesis in the Gulf of Mexico 
ad also increase during these winters. (Baker- 
Cc 
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This note presents some spatial autocorrelation re- 
sults for moisture variables on isentropic surfaces. 
These results appear to impact on the selection of 
an optimal technique for synoptic-scale moisture 
analyses. It was found that, within the context of 
the procedures used and for the case studied, the 
values of autocorrelation for specific humidity 
were greater than that of relative humidity for all 
separation distances considered, and that for 
almost all distances considered, the autocorrelation 
of specific humidity displayed a more gradual de- 
crease with separation distance than did that of 
relative humidity. These findings are in concert 
with meteorological experience and indicate that 
some gains may be made in the accuracy of the 
moisture analysis by using specific humidity as the 
analyzed quantity. It is noted that an objective 
analysis scheme can make more effective use of the 
available moisture information if the analysis is 
made of specific humidity on isentropic surfaces 
rather than relative humidity on pressure or isen- 
tropic surfaces. (Baker-FRC) 
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Rainfall variations of the present century over a 
large section of the African continent were investi- 
gated. The general climatology of the areas of the 
African continent were investigated. The general 
climatology of the areas in question is reviewed 
along with a summary of modern rainfall fluctu- 
ations in various regions, and recent extreme rain- 
fall anomalies are described. During recent dec- 
ades the Sahel and other sub-Saharan regions expe- 
rienced two periods of anomalous rainfall condi- 
tions, the wet 1950’s and the drought of 1968-73. A 
comparison of sub-Saharan droughts and wetter 
years suggests that a northward displacement of 
the Intertropical Convergence Zone may account 
for wetter years, but that a weakened ‘intensity’ of 
the rainy season, independent of ITCZ position, is 
the most likely cause of drought in the sub-Saharan 
region. Increased subsidence and decreased low- 
level convergence over the sub-Sahara and a de- 
crease of moisture flux and upper level easterly 
flow into that region accompany drought years. 
The last factor weakens the combined barotropic- 
baroclinic instability mechanism which maintains 
the rain-producing West African disturbances, and 
it probably diminishes the westward steering of 
these disturbances. The synchronous rainfall 
changes on both sides of the Sahara, indicating a 
change in both the tropical summer rainfall regime 
and the extratropical winter rainfall regime, 
strongly imply a general intensification of the 
Hadley cell and perhaps an expansion of its de- 
scending branch. Further evidence of this derives 
from increased rainfall in equatorial regions during 
sub-Saharan droughts, usually associated with a 
contraction of the equatorial ‘rainy’ zone, the as- 
cending branch of the Hadley circulation. (Baker- 
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A moisture analysis procedure is presented that 
uses satellite, precipitation and surface specific hu- 
midity data to augment the standard radiosonde 
observation (RAOB) of moisture. Mesoscale fore- 
casts were made to determine the effect of the 
high-resolution moisture analysis on the forecast of 
precipitation. The analysis procedure uses the 
RAOBs as the primary source of synoptic scale 
information, with the other sources adding mesos- 
cale detail to the analysis. Precipitation data and 
satellite-determined cloud data provide the basis 
for a relative humidity constraint with the poten- 
tial for providing high-resolution information, 
whereas the surface specific humidity analysis in- 
troduces fine scale information on low level mois- 
ture patterns. All forecasts produced rainfall 
amounts considerably smaller than those observed, 
even though the positioning of the rain events was 
good. The most realistic rainfall amounts were 
produced by the mode when the saturation con- 
straint was imposed by the use of satellite and 
surface observed ‘present weather’ data. Rain rates 
during the first 4 hr of these forecasts were 100% 
larger and more realistic than the rain rates pro- 
duced when these data were not used. The fine 
scale structure to the moisture field at the lowest 
model level as provided by surface based specific 
humidity data did not significantly affect the pre- 
cipitation prediction. A strong synergistic effect 
exists between the initial latent heat release in the 
model and the divegence field that exists in the 
model initial conditions. The extent of the positive 
influence of the satellite and surface present weath- 
er data, at least during the early hours of the 
forecast, was probably related to the existence of 
the relatively sophisticated divergent wind initiali- 
zation. (Baker-FRC) 
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The summer of 1980 is put into historical perspec- 
tive with the aid of state temperature and precipita- 
tion averages for the 48 continguous states of the 
United States 1985. Several other variables and 
indices were also derived to assess the oppressive 
weather during this particular summer. These indi- 
ces include the Palmer Drought Severity Index 
(PDSI) and Palmer’s soil moisture abnormality 
index (Z Index). Population-weighted cooling 
degree days as related to electrical energy sales 
and the deficit of the precipitation minus the poten- 
tial evapotranspiration were also used in the assess- 
ment. The heat during the summer of 1980 was 
near record levels in many states throughout the 
Southern Plains and eastward along the Gulf Coast 
to the Atlantic. Probably the most notable aspect 
was the most anomalous areas followed two dec- 
ades of relatively cool summers. the cooling 
degree day total across the nation during the cool- 
ing season of May-October was the highest since 
1959. Electicity consumption reached new peaks, 
partly as a result of natural growth and partly 
because of the increased air conditioning load. 
Economic losses during this hot, dry summer were 
estimated at $16 billion. However, during the 
1930’s and 1950’s even worse conditions had exist- 
ed. (Baker-FRC) 
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Results are presented from the calculation of the 
magnitude and distribution of rainfall in Pacific 
Ocean tropical cyclones using the EMSR-S data 
(Nimbus-5 Electrically Scanning Microwave Radi- 
ometer). Approximately 70 satellite passes over 
tropical cyclones in various states of development 
were used. All storms examined reached typhoon 
or hurricane stage sometime during their lifetime. 
The data have been useful in determining the rain- 
fall characteristics of these storms and appear to be 
potentially useful in monitoring and making short 
term predictions of their intensity. Comparison of 
the ESMR-S5 derived total storm rainfall calcula- 
tions with previous estimates based on moisture 
budget computations or composited rainfall statis- 
tics indicate good agreement for both mature sys- 
tems (typhoons) and disturbances, except in the 
inner core, where ESMR-5 measurements seem to 
understimate rainfall rate. The calculations confirm 
that total typhoon rainfall is about twice that found 
in disturbances. Case studies as well as composite 
studies indicate that the increase in the ESMR-5S 
derived latent heat release corresponds to storm 
intensification. In addition, the relative contribu- 
tion of the heavier rainfall rates to the total storm 
rainfall also increases as tropical cyclones intensify. 
A tendency was also noted for the rainfall to 
concentrate toward the center during intensifica- 
tion. Comparisons of eastern Pacific Ocean hurri- 
canes and western Pacific Ocean typhoons shows 
that the eastern storms have less LHR, are more 
compact and have less intense rainfall. (Baker- 
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Techniques to estimate point or average values of 
rainfall fields at ungaged sites are reviewed. Some 
theorectical developments and practical aspesct of 
various techniques are cited. In general, it was 
concluded that interpolation methods provide 
better results than smoothing techniques. No statis- 
tical methods are able to fully account for both the 
climatological and spatial properties of rainfall 
fields. A case study is presented for a region with 
particularly high rainfall variability, the Massif 
Central in France, to compare the sensitivity of 
various techniques. Correlation and contingency 
analyses were conducted. Results suggest that the 
Gandin method is preferred by hydrologists, be- 
cause it requires only one calibration, it provides 
the estimation error variance as a by-product, and 
it is the most computationally efficient. (Titus- 
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Hail growth in a model cloud was investigated 
with analytical solutions to equations of growth 
and motion in hailstones in updrafts. Cloud water 
contents varied linearly with height. The two- 
dimensional steady state model of a storm consist- 
ed of several sections in the horizontal and the 
vertical in each of which the vertical air velocity 
and the effective cloud water content were linear 
or piecewise linear functions of height and were 
consistent in the horizontal direction. This proce- 
dure approximated the Fleming storm. Hail em- 
bryos (0.1 cm in diameter) were introduced at 
several positions in the updrat from 5 to 10 km. 
Spacings were | km and 0.5 km in the vertical and 
horizontal dimensions, respectively. The largest 
hailstones (up to 5.7 cm) were formed from em- 
bryos starting near the (right) downshear edge of 
the updraft. These embryos recirculated, with the 
number of recirculations and final size being great- 
est in those embryos originating nearest to the 
turnover location of the updraft. Small hailstones ( 
< 0.5 cm), likely to melt before reaching the 
ground, were formed from embryos starting in the 
central portions of the updraft and near the up- 
shear edge of the updraft. (Cassar-FRC) 
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Five graphical methods for describing raindrop 
size data are discussed. These methods can deter- 
mine the form and estimate the parameters of drop 
size distribution functions. Each gives a different 
view of drop size distribution and each has certain 
advantages in different applications. All methods 
show that drop size distribution is approximately 
exponential. The pioneering work of Marshall and 
Palmer (1948) is less satisfactory for many pur- 
poses than subsequently developed methods. The 
most useful forms for fitting functions to observed 
drop size data are the semilogarithmic plot of the 
inverse cumulative drop size distribution vs. drop 
diameter and a plot of normalized cumulative mass 
concentration vs. normalized drop diameter. They 
are also useful in examining the possibility of trun- 
cation of distribution. (Cassar-FRC) 
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For primary bibliographic entry see Field 7B. 
W82-06531 


ON ACCUMULATION OF WATER’ SUB- 
STANCE IN A COLUMN OF RISING AIR, 
National Severe Storms Lab., Norman, Ok. 

E. Kessler. 

Atmosphere-Ocean, Vol 20, No 1, p 62-68, 1982. 1 
Fig, 11 Ref. 


Descriptors: *Condensation, *Air circulation, 
*Storms, Clouds, Model studies, Precipitation, Up- 
drafts, Meteorology, Hail. 


The accumulation of condensed water in moist 
rising air is related to the ratio of air speed to the 
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fall speed of precipitation. Maximum accumulation 
occurs when the ration is near unity. Accumula- 
tion of water is considered in one-dimensional 
time-dependent distributions in three model situa- 
tions: (1) updrafts are substantially less than pre- 
cipitation fall speeds (weak updrafts), (2) updrafts 
and fall speeds are about equal (moderate up- 
drafts), and (3) updrafts are substantially greater 
than fall speeds (strong updrafts). The accumula- 
tion is described by equations reflecting the rela- 
tive importance of vertical advection, condensa- 
tion, and three-dimensional divergence of rising 
air. Equations also define the times required for 
almost steady conditions to be achieved in the 
saturated rising columns. The length of the tran- 
sient phase is proportional to the inverse of the 
precipitation fall speed in weak updrafts and to the 
inverse of air speed in moderate or strong updrafts. 
An idealized figure reveals how precipitation pre- 
dominates at the base of weak updrafts and 
throughout most of the depth of moderate up- 
drafts. A strong updraft is marked by cloud at 
lower altitudes, with precipitation mostly confined 
to altitudes above the updraft maximum. (Cassar- 


W82-06581 


THE EFFECT OF PRESSURE ON THE BREA- 
KUP OF ONE PAIR OF RAINDROPS, 

Toronto Univ. (Ontario). Dept. of Physics. 

R. List, and C. Fung. 

Atmosphere-Ocean, Vol 20, No 1, p 17-27, 1982. 3 
Fig, 2 Tab, 11 Reef. 


Descriptors: *Fluid drops, *Rain, *Coalescence, 
Kinetics, Precipitation, Atmospheric pressure. 


A new apparatus measured the effect of pressure 
on the breakup types and fragment spectra result- 
ing from water drops with diameters of 2.61 and 
1.17 mm colliding while moving vertically at ter- 
minal speed. The same types of breakup were 
observed at 50 to 100 kPa. Pressure did not appear 
to affect fragment size distribution for breakup into 
filaments, sheets, and disk patterns; average frag- 
ment numbers; or coalescence efficiency. When- 
ever the larger drop was hit in a glancing fashion, 
a neck of filament was formed. A more central 
collision led to a two-dimensional sheet of water 
ripping out of the larger drop, with the smaller 
drop disappearing. A central hit produced a hori- 
zontal disk. These breakup types occurred at about 
the same frequency as with the 3.0, 1.0 mm pair of 
drops at 100 kPa in a previous experiment. At kPa 
2250 attempted collisions produced 104 actual col- 
lisions. Of these 104 collisions three disk modes 
coalesced, and 101 led to breakup. The empirical 
equation developed by Low (1977) and Low and 
List (1982) predicted the dependence of fragment 
numbers and size distributions on drop diameters 
when extrapolated from 100 to 50 kPa. However, 
the collision kinetic energy factor had to be adjust- 
ed by a multiplication factor. (Cassar-FRC) 
W82-06761 


ESTIMATION OF RUNOFF-PRODUCING 
PRECIPITATION WITH THE AID OF SATEL- 
LITE IMAGERY (ERMITTLUNG ABFLUSS- 
WIRKSAMER NIEDERSCHLAGE AUS SATEL- 
LITENDATEN), 

Bochum Univ. (Germany, F.R.). Lehrstuhl fuer 
Wasserwirtschaft and Umwelttechnik. 

L. -R. Kruger, and G. A. Schultz. 
Wasserwirtschaft, Vol 72, No 1, p 1-5, 1982. 8 Fig, 
7 Ref. 


Descriptors: ‘*Satellite technology, ‘*Rainfall, 
*Runoff, *Convection, *Infrared imagery, Water 
resources development, *West Germany, Math- 
ematical models, Mathematical equations, Clouds, 
Temperature effects, Air temperature, Cloud- 
bursts, Precipitation, Rainfall intensity, Rainfall- 
runoff relationships, Rainstorms, *Remote sensing, 
*Metrostat. 


The use of data from the infrared channel of the 
geostationary satellite METEOSTAT to locate 
and analyze convection precipitation is described. 
The technique can be used to partly fill gaps in 
hydrological data that have, particularly in the 
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developing countries, hindered the smooth func- 
tioning of water resources projects. The ME- 
TEOSTAT provides the extensive scan in terms of 
both time and space required to analyze the origin 
of convection rainfall in its local variability and 
quick occurrence. Rainfall data can then be con- 
vertd to runoff with the aid of a deterministic 
precipitation/runoff model. The satellite is located 
36,000 km above the equator at 0 degrees longitude 
and possesses the same angular velocity as the 
earth (hence it is geostationary). The infrared 
channel (10.5-12.5 micrometers) delivers informa- 
tion on the temperature of ground, water, and 
cloud surfaces. The satellite covers 25 sq km at the 
subsatellite point and above 45 sq km over central 
Europe. It delivers an image of almost half the 
earth’s surface about every 30 min. Using a test 
area of southern Germany, the data indicated that 
the lower the temperature of the cloud surface, the 
higher the probability of the existence of ice crys- 
tals and their growth (these eventually fall to the 
earth as rain) and the more powerful the extent of 
the convection cell and hence the greater the pre- 
cipitation efficiency. The data also showed that a 
large temporal temperature change of the upper 
edge of the cloud is an expression of the inner 
dynamics of the convectional cell; a temperature 
drop indicates a fast rise of the cumulonimbus. The 
parameter that allows rain volume to be calculated 
from rain intensity is the area of the cloud. An 
equation is given for this. In principle, METEOS- 
TAT provides infrared information for every 
catchment area on earth, but research is required 
to devise more accurate methods of interpreting 
the data. (Gish-FRC) 

W82-06823 


A STATISTICAL-DYNAMICAL CLIMATE 

MODEL WITH A SIMPLE HYDROLOGY 

CYCLE, 

Scripps Institution of Oceanography, La Jolla, CA. 
. K. Vallis. 

Tellus, Vol 34, No 3, p 211-227, June, 1982. 17 Fig, 

2 Tab, 45 Ref. 


Descriptors: *Model studies, *Climates, *Climatic 
zones, *Climatology, Mathematical studies, Hy- 
drology, Hydrologic models, Hydrologic cycle, 
*Statistical studies. 


A zonally averaged statistical dynamical climate 
model is described, and various experiments are 
performed with it. The model is based on the 
primitive equations of motion, except that the zon- 
ally averaged zonal wind is constrained to be in a 
‘spherical geostrophic equilibrium’ with the geopo- 
tential. The effects of large scale eddies on zonally 
averaged flow are parameterized using a scheme 
based on the work of Green. The solar and in- 
frared radiation schemes allow interaction with the 
cloud cover predicted via a hydrology cycle. 
When integrated, the model produces realistic en- 
ergetics and fields of momentum, temperature and 
relative humidity. The effects of moisture on the 
model circulation are examined. Its inclusion inten- 
sifies and narrows the upward branch of the 
Hadley cell, although the total width is unaltered. 
The response of the surface temperature to 
changes in the solar constant is reduced by mois- 
ture, especially at low latitudes. Relative humidity 
is found to have an inverse relationship to surface 
temperature if surface albedo is fixed. However, 
the presence of an ice sheet reduces low level 
relative humidity. Implications for simple energy- 
balance models and climate sensitivity are dis- 
cussed. (Baker-FRC) 

W82-06838 


SPATIAL COHERENCE OF MONTHLY PRE- 
CIPITATION IN THE UNITED STATES, 

Illinois Univ. at Urbana-Champaign. Dept. of At- 
mospheric Sciences. 

J. E. Walsh, M. B. Richman, and D. W. Allen. 
Monthly Weather Review, Vol 110, No 4, p 272- 
286, April, 1982. 10 Fig, 6 Tab, 37 Ref. 


Descriptors: *Spatial distribution, *Air circulation, 
*Weather patterns, Precipitation, Factor analysis, 
Synoptic analysis, Cyclones, Seasonal variation, 
Areal precipitation, Meteorology, Weather fore- 
casting. 


Synoptic-scale regions of the U.S. over which 
monthly precipitation amounts showed the greatest 
spatial coherence were identified by factor analysis 
and an orthogonal rotation to the varimax crite- 
rion. Data consisted of monthly precipitation 
amounts for the years 1900-77 at 61 stations. Re- 
sults showed nine patterns, which permitted delin- 
eation of the large-scale circulation features most 
closely associated with fluctuations of regional pre- 
cipitation. Correlations between regional precipita- 
tion and parameters of the 700 mb height field 
were significant locally and corresponded to 10- 
50% of the monthly precipitation variance. Pat- 
terns were consistent with previously documented 
cyclone trajectories, and the corresponding time 
series of the factor scores were highly correlated 
with values of the Palmer Drought Index. The 
seasonal continuity of the patterns was disrupted 
only in summer, when the predominance of con- 
vective precipitation resulted in a minimum of 
spatial coherence. Sea level pressure anomalies 
over broad areas of the Atlantic and Pacific 
Oceans were associated with regional precipitation 
in the central and eastern U.S. The correlations 
with precipitation along the West Coast were more 
localized. These results may be useful in long- 
range prediction of precipitation. (Cassar-FRC) 
W82-06894 


COLORADO RIVER ENHANCED SNOWPACK 
TEST ENVIRONMENTAL ASSESSMENT AND 
DESIGN PHASE FINDING OF NO SIGNIFI- 
CANT IMPACT, 

Bureau of Reclamation, Denver, CO. Div. of At- 
mospheric Resources Research. 

For primary bibliographic entry see Field 6G. 
W82-06967 


ESTIMATION OF THE  PRECIPITABLE 
WATER FROM THE IR CHANNEL OF THE 
GEOSTATIONARY SATELLITE, 

Meteorological Satellite Center, Tokyo (Japan). 
For primary bibliographic entry see Field 7B. 
W82-06995 
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THE IMPORTANCE OF REFREEZING ON 
THE DIURNAL SNOWMELT CYCLE WITH 
APPLICATION TO A NORTHERN SWEDISH 
CATCHMENT, 

Luleap Univ. (Sweden). Div. of Water Resources 
Engineering. 

L. Bengtsson. 

Nordic Hydrology, Vol 13, No 1, p 1-12, 1982. 6 
Fig, 2 Tab, 8 Ref. 


Descriptors: *Snowmelt, *Mathematical models, 
*Freezing, *Snow pack, Model studies, Tempera- 
ture effects, Thaw, Snow cover, Snow melting, 
Mathematical studies, *Sweden. 


A method for calculating night-time refreezing of 
the top layer of a snowpack which may be used in 
the degree-day technique for computing daily 
snowmelt rates is presented. For days with consid- 
erable variations in temperature, the total snow- 
melt will not be calculated accurately by the 
degree-day method, unless overnight refreezing is 
accounted for. For such days, the daytime condi- 
tions rather than the mean conditions over the 
whole day determine the snowmelt that takes 
place. The corrected model was applied to an open 
field and a forested area of the Bensbyn catchment 
area of northern Sweden. Whereas the simple 
degree-day method showed too fast a snowmelt 
rate, the refreezing-degree-day method was found 
to be very accurate for describing the snowmelt 
process. The refreezing-degree-day approach 
should prove easy to incorporate into existing con- 
ceptual mathematical runoff models. (Geiger-FRC) 
W82-05942 


COLD REGIONS ENGINEERING IN 
NORWAY, 


Norwegian Road Research Lab., Oslo. 
For primary bibliographic entry see Field 8A. 
W82-06000 


AN OPERATIONAL NET SHORTWAVE RADI- 
ATION MODEL FOR GLACIAL BASINS, 
Toronto Univ. (Ontario), Dept. of Geography. 

D. S. Munro, and G. J. Young. 

Water Resources Research, Vol 18, No 2, p 220- 
230, April, 1982. 8 Fig, 1 Tab, 24 Ref. 


Descriptors: *Net radiation, *Model _ studies, 
*Snowmelt, *Reflectance, *Glaciology, *Mapping, 
Radiation, Runoff, Glaciers, Ablation, Glaciohy- 
drology, Snowline, Melting, River basins. 


An operational net shortwave radiation model 
which is useful in mapping the distribution of 
shortwave radiation arriving at sloping surfaces 
throughout a glacier basin is described. The model 
is constructed by modifying existing total spectrum 
approaches to minimize the need for observational 
data during operation. Radiation distribution may 
be mapped under clear or cloudy skies, and knowl- 
edge of the surface reflectance field must be incor- 
porated to estimate the net shortwave radiation 
absorbed by ice and snow. The model was success- 
fully applied using topography data, monitoring of 
the snowline, and routine weather studies at Peyto 
Glacier Basin, Alberta. Model net shortwave radi- 
ation estimates were fair approximations of energy 
equivalents of ablation derived from stake meas- 
urements. The net shortwave radiation measure- 
ment was recommended for use in modeling the 
meltwater discharge of glacier basins. (Geiger- 
FRC) 


W82-06064 


EVAPORATION FROM THE SURFACE OF 
THE ARCTIC TUNDRA ON AXEL HEIBERG 
ISLAND, 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Dept. of Geography. 

For primary bibliographic entry see Field 2D. 
W82-06065 


DETERMINATION OF SULPHUR IN SNOW 
BY PROTON INDUCED X-RAY EMISSIONS 
(PIXE) METHOD, 

Toronto Univ. (Ontario). Dept. of Chemical Engi- 
neering and Applied Chemistry. 

For primary bibliographic entry see Field 5A. 
W82-06082 


BACTERIA UNDER THE ICE, 
For primary bibliographic entry see Field 5A. 
W82-06561 


ALBEDO SURVEY ON ANDREI GLACIER, 
ISKUT RIVER BASIN, B. C., MIDSUMMER, 
1980 

Department of the Environment, Ottawa (Ontar- 
io). 

S. Fogarasi. 

National Hydrology Institute, NHRI Paper No 15, 
1981. 13 p 6 Fig, 5 Tab, 1 append. 


Descriptors: Water resources, *Geological survey, 
*Glaciers, *Data analysis, *Statistics, Surface Con- 
tamination, *British Columbia, *Albedo, Andrei 
Glacier. 


At nine sites on Andrei Glacier, B.C., albedo meas- 
urements were carried out on ice surfaces which 
were contaminated to varying degrees. Four 
albedo classes were derived in terms of the amount 
of aeolian dirt that was deposited on the ice sur- 
face. Each albedo class was associated with one of 
the ‘white’, ‘whitish’, ‘dirty’ or ‘very dirty’ sur- 
faces, and each class had signigicantly different 
albedos, the means of which ranged from 22% to 
68%. Values in each albedo group were normally 
distributed over time. Albedos from wet ice sur- 
faces were found between the -2 and -3 standard 
deviation band of each albedo class distribution. 
Albedo values measured on freshly frozen ice sur- 
faces tended to occupy the upper tail of the Gaus- 
sian normal distribution, i.e., between +2 and +3 
standard deviations. Albedo values have been tabu- 
lated and plotted along a grid of 500-m mesh. 
Finally, suggestions are given on how to model 





pres ice surface albedo distribution over the 
oy (WATDOC). 
82-06578 


2D. Evaporation and Transpiration 


LIQUID LEVEL INTERFEROMETER, 

Arizona Univ., Tucson. Optical Sciences Center. 
For primary bibliographic entry see Field 7B. 
W82-05929 


REGIONAL WATER BALANCE ON THE 
ARCTIC TUNDRA IN SUMMER, 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Dept. of Geography. 

A. Ohmura. 

Water Resources Research, Vol 18, No 2, p 301- 
305, April, 1982. 3 Fig, 3 Tab, 5 Ref. 


Descriptors: *Tundra, *Evaporation, *Precipita- 
tion, *Arctic zone, *Altitude, *Hydrologic budget, 
Evaporation rate, Energy, Lysimeters, Runoff, 
Snowmelt, Hydrologic data collections, Snow 
cover. 


During the summers of 1969 and 1970, the regional 
distributions of evaporation and precipitation were 
examined on the arctic tundra on Axel Heiberg 
Island, Northwest Territory, Canada. Meas- 
urements were made using small weighing lysi- 
meters and Canadian standard rain gauges sta- 
tioned at eight locations ranging in altitude from 
sea level to 800 m above the means sea level. 
During the snow-free period, the means evapora- 
tion rate increases slightly with altitude. At higher 
altitudes, the total evaporation for the snow-free 
period is shorter due to the longer duration of the 
snow cover. The total summer evaporation is at a 
maximum in the 100-600 m altitude range, while 
total summer precipitation increases steadily with 
altitude, exceeding evaporation at about 500 m. 
Below 500 m, most of the annual runoff occurs 
during and immediately after the winter snowmelt. 
Above this altitude, runoff takes place throughout 
the summer. (Geiger-FRC) 

W82-06061 


EVAPORATION FROM THE SURFACE OF 
THE ARCTIC TUNDRA ON AXEL HEIBERG 
ISLAND, 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Dept. of Geography. 

A. Ohmura. 

Water Resources Research, Vol 18, No 2, p 291- 
300, April, 1982. 6 Tab, 3 Fig, 18 Ref. 


Descriptors: *Arctic zone, *Tundra, *Evaporation 
rate, *Snowmelt, *Precipitation, *Runoff value, 
Arctic, Hydrologic data collections, Evaporation, 
Sublimation, Lysimeters, Snow cover, Rime, 
Snowdrift, Energy, Hydrologic budget. 


Hourly and daily evaporation rates were recorded 
on arctic tundra during an energy balance program 
of the Axel Heiberg Island Expedition in spring 
and summer of 1969, 1970, and 1972. Objective 
criteria were developed to accept or reject the 
aerodynamic profile method of data collection for 
the Bowen ration energy balance procedure. Read- 
ings from the snow lysimeter and the ordinary 
weighting lysimeter were affected by snowfall, 
snowdrifting, rime deposition and lack of ventila- 
tion. The annual total evaporation for the base 
camp of the Axel Heiberg Island Expedition was 
estimated at 140 mm. This rate increases slowly 
from April to the beginning of the melt in mid- 
June, while the ratio of latent heat flux to net 
radiation decreases. The maximum annual evapora- 
tion rate is observed immediately after the melt. 
Total evaporation pene the snow-free period ac- 
counts for about 85% of the annual total evapora- 
tion. Winter snow cover at the base camp contains 
an average water equivalent of 76 mm, while 
summer precipitation averages 95 mm. It was esti- 
mated that as much as 80% of the annual precipita- 
tion is lost into the atmosphere through evapora- 
tion, leaving only 20% for runoff, which occurs 
mostly during and immeditely after the melt 
oye (Geiger-FRC) 
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PALAEOCLIMATES AT LAKE TURKANA 
KENYA, FROM OXYGEN ISOTOPE RATIOS 
OF GASTROPOD SHELLS, 

Rhode Island Univ., Kingston. Dept. of Chemistry. 
P. I. Abell. 

Nature (London), Vol 297, No 5864, p 321-323, 
May 27, 1982. 3 Fig, 20 Ref. 


Descriptors: *Lake evaporation, *Isotope studies, 
*Paleoclimatology, *Oxygen, *Lake sediments, 
*Sedimentology, *Gastropods, Evaporation, Isoto- 
pic tracers, Climatology, Water level fluctuations, 
Lakes, Air temperature, Relative humidity, 
*Kenya, Lake Turkana. 


The well-preserved mollusc shells in the sedimen- 
tary column of Lake Turkana, Kenya were utilized 
to study the palaeoclimatology of the area using an 
oxygen isotope technique. The shells of three spe- 
cies of abundant gastropods were ground to a 
powder and examined for aragonite/calcite ratios 
and oxygen isotope (018/016) ratios. The sensi- 
tive oxygen isotope record varied over a range of 
7%, reflecting higher evaporative levels of the 
heavier oxygen isotope in lake waters during peri- 
ods when the lake was closed, alternating with 
isotopically lighter freshwater during periods 
when the lake was open. The mapped climatic 
trends derived from this technique are comparable 
to those observed in parts of Africa today. The 
warm/dry periods which have characterized much 
of the past at Lake Turkana and which prevail 
today have also been noted in oxygen isotope 
ratios from modern gastropods at Lakes Victoria, 
Edward, Albert, and Kivu, suggesting that tem- 
perature rather than relative humidity is the major 
factor controlling the evaporative concentration of 
O18. (Geiger-FRC) 

W82-06216 


TRANSPIRATIONAL SUPPLY AND DEMAND: 
PLANT, SOIL, AND ATMOSPHERIC EFFECTS 
EVALUATED BY SIMULATION, 

Northeastern Forest Experiment Station, Durham, 
NH. 

C. A. Federer. 

Water Resources Research, Vol 18, No 2, p 355- 
362, April, 1982. 5 Tab, 6 Fig, 23 Ref. 


Descriptors: *Simulation analysis, *Mathematical 
models, *Transpiration, *Atmosphere, *Soil envi- 
ronment, Stomatal transpiration, Water loss, Tran- 
spiration depletion, Flow roots, Plant-water poten- 
tial, Water potentials, Field investigations, *Maine. 


The accuracy and usefulness of two forms of water 
demand functions and two forms of water supply 
functions are considered. The effects of various 
soil and plant factors on transpiration are examined 
using a simulation model to produce transpiration 
values. The model simulates diurnal and seasonal 
behavior of plant and soil water potentials, stoma- 
tai conductance, and transpiration, and has been 
tested on two hardwood forests. Data from a 
birch-oak-pine forest in southern Maine were used. 
The study showed that the best estimate of atmos- 
pheric demand, unstressed transpiration, can be 
obtained by the Penman equation for short vegeta- 
tion, but with forest canopies, transpiration is 
highly variable. The best estimate of supply incor- 
porates depth variation of soil water potential and 
of root and soil properties, but a more practical 
index can be used which measures the fraction and 
available water in the root zone. Results of the 
study suggest that supply is less than demand only 
when the soil is very dry. (Titus-FRC) 

W82-06320 


POTENTIAL EVAPORATION IN THE PEACE 
REGION OF BRITISH COLUMBIA, 

British Columbia Ministry of Environment, Victo- 
ria. 

R. L. Davis, and J. A. Davies. 

Atmosphere-Ocean, Vol 19, No 3, p 251-260, 1981. 
5 Fig, 13 Ref. 


Descriptors: *Evaporation, *Net radiation, 
*Energy, Model studies, Peace River, *Briish Co- 
lumbia, Pastures, Solar radiation, Radiation. 


The Priestly and Taylor (1972) model for potential 
evaporation performed well when tested with 


micrometeorological data collected over pasture in 
the Peace River region, British Columbia. Data 
were collected from mid-May until late August, 
1977, during which a total of 285 mm of precipita- 
tion fell on 55 days. The volumetric soil moisture 
content of the root zone always exceeded 32%, 
insuring evaporation at the potential rate. The root 
mean square error was less than 10% of the mean 
evaporation rate on a daytime basis using an alpha 
rate (vapor pressure deficit) of 1.26. Net radiation, 
rarely measured in remote areas, was estimated 
from more readily available meteorological data. 
On the average, calculated results of net radiation 
were 7% higher than observed values, producing a 
7% overestimate of evaporation. Calculated results 
of net radiation were also within 20% of measured 
values on a daily basis and within 10% on a 5-day 
mean basis. (Cassar-FRC) 

W82-06528 


AN AUTOMATED RECORDING SYSTEM FOR 
EVAPORATION PANS, 

Bureau of Land Management, Denver, CO. 

B. P. Van Haveren. 

Water Resources Bulletin, Vol 18, No 3, p 533-536, 
June, 1982. 6 Fig, 2 Ref. 


Descriptors: *Measuring instruments, *Evapora- 
tion pans, Evaporation, Flow discharge, Remote 
sensing, Telemetry, Automation. 


A simple, reliable, and relatively inexpensive auto- 
mated recording system for evaporation plans is 
described. With this system, a continuous record of 
pan evaporation is obtained. The evaporation sta- 
tion may be left unattended for periods of up to 30 
days, and with incorporation of a data telemetry 
system, could be operated on a real-time basis. 
Measurement sensitivity and frequency of mainte- 
nance trips can be determined by the investigator 
simply by choice of reservoir diameter and 
volume. The system is particularly well suited for 
remote evaporation stations. The major advantages 
of the system over conventional, manually read 
evaporation pans are: (1) savings in manpower and 
travel expenses, (2) continuous recoding function, 
and (3) adaptability to real time data acquisitions 
systems. Data retrieval and storage can be by 
conventional paper strip chart, punch tape, cassette 
tape data logger, or telemetry. The system could 
be operated in cold weather by substituting a mix- 
ture of methanol and water for water in the evapo- 
ration pan. For more sophisticated applications, 
the float valve can be replaced by an electronic 
circuit to sense water lever and a solenoid valve to 
control water flow to the pan. (Baker-FRC) 
W82-06780 


PRACTICABLE FORMULAE FOR’ THE 
ENERGY EXCHANGE AT THE BOUNDARY 
LAYER BETWEEN WATER SURFACE AND 
AIR (BRAUCHBARE ENERGIEUMSATZFOR- 
MELN FUR DEN GRENZBEREICH GEWAS- 
SEROBERFLACHE/LUFT), 
Munich Univ. (Germany, 
Geowissenschaften. 

J. Werner. 

Wasserwirtschaft, Vol 72, No 1, p 18-22, 1982. 6 
Fig, 15 Ref. 


F.R.). Fachbereich 


As a result of several years’ investigation of energy 
exchange at the boundary of water and air, equa- 
tions for the calculation of this phenomenon are 
given whose practicability has been proven. The 
use of these equations in an arithmetic model opens 
up the possibility of extrapolation to extreme situa- 
tions, whether these caused by a long period of 
extraordinary atmospheric conditions or changes 
in the natural temperature balance of a body of 
water induced by man (e.g., warmth from a 
wastewater stream). Developments in micro- 
processor technology have made it possible to 
monitor energy exchange at water surfaces con- 
tinuously by means of a floating buoy and to 
balance them in situ. The buoy allows determina- 
tion of evaporation loss as well as arithmetic simu- 
lation of equilibrium temperatures. The simplest 
form of such a buoy is furnished with a device for 
measuring radiation balance, a cup anemometer 
and an evaporation psychrometer. The buoy 
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should be about 1 m high so that maintenance can 
be carried out comfortably from a boat, and this 
permits calculation of energy exchange up to 3.3 m 
above the water surface. In running water a flow 
meter should be installed to distinguish the relative 
movement between water and air from wind speed 
actually affecting the surface. Equations are given 
for the calculation of short- and long-wave radi- 
ation exchange and of the vertical flows of latent 
and perceptible heat. The temperature of water is 
determined by the total radiation exchange, which 
in turn is determined by energy gain from global 
radiation and by heat loss through reflected radi- 
ation as well as by evaporation loss and the ex- 
change of perceptible heat. (Gish-FRC) 
W82-06824 


COMPARISON OF TECHNIQUES FOR ESTI- 
MATING ANNUAL LAKE EVAPORATION 
USING CLIMATOLOGICAL DATA, 

Geological Survey, NSTL Station, MS. Gulf 
Coast Hydroscience Center. 

M. E. Andersen, and H. E. Jobson. 

Water Resources Research, Vol 18, No 3, p 630- 
636, June, 1982. 2 Fig, 3 Tab, 23 Ref. 


Descriptors: *Model studies, *Lake evaporation, 
*Evaporation, Lakes, Mathematical models, Maps, 
Temperature effects, Humidity, *Climatic data, 
Water loss. 


A numerical model and an evaporation map were 
used to determine mean annual evaporation esti- 
mates for 30 lakes. The map used had been derived 
from a computer model with contour lines show- 
ing average annual lake evaporation in the south- 
eastern United States which had been superim- 
posed on a map that was created using 10 year 
average values of pan evaporation and related me- 
teorological data along with observed evaporation 
from 10 lakes. The evaporation map thus produced 
provides annual evaporation estimates that are 
more consistent with observations than those de- 
termined by use of the numerical model. The map 
cannot provide monthly estimates, however, and is 
only available for the contiguous United States. 
The numerical model can provide monthly esti- 
mates for shallow lakes and is based on monthly 
observations of temperature, humidity, and sun- 
shine duration. (Baker-FRC) 
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Application of finite element (FE) methods to un- 
steady flow equations is presented for predicting 
depth, velocity, and volume flow rate in a stream. 
Two simplified FE models (the explicit and 
weighted-implicit FE models) are proposed as 
methods appropriate to streamflow routing. The 
equation of continuity (conserving the mass of 
flow) is completely retained; the equation of mo- 
mentum (conserving the flow momentum) is modi- 
fied to account only for the friction and gravity 
terms. This study sought to develop an efficient 
simple model capable of accurately predicting dis- 
charges with little or no computational problems; 
the weighted-implicit model was developed and 
tested for this purpose for a flood routing problem. 
The flood hydrograph results obtained from test- 
ing both FE models agree closely with a previous- 


ly-found solution. The weighted-implicit FE model 
was determined to yield accurate results, with a 
maximum time interval of 10 minutes and a weight- 
ing factor in a range of 0.55-1.00. Delineation of 
the mass and momentum conservation equations 
for the overall mathematical model is provided. 
(Zielinski-MAXIMA) 
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ADAPTIVE REAL-TIME STREAMFLOW 
FORECASTING MODEL FOR HYDROSYS- 
TEM OPERATIONAL PLANNING, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 
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Available from the National Technical Information 
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Due to increased competition for available water 
supplies in the western U.S. and political and finan- 
cial considerations that new water supply develop- 
ment, recent attention has been focused on more 
effective operations to enhance water supply and 
use efficiency. A package of computerized man- 
agement models is offered for monthly operational 
planning of complex water resource systems sup- 
plied by snow-fed streams. The three basic parts of 
the package consist of: a state-space water supply 
forecasting model (accounting for future stream- 
flow uncertainties); a methodology for treating 
substantially different streamflows; and a river 
basin management model having simulation and 
optimization capabilities. Model parameters, fore- 
casts, and the resultant operational plan can be 
adaptively updated as new information is obtained 
in real-time. The forecasting model is based on 
historical patterns identified from derived monthly 
streamflow records; forecasted monthly stream- 
flow serves as an input to the river basin manage- 
ment model to simulate water storage and system 
flows. The Cache La Poudre river basin in north- 
central Colorado was used as the case study to 
show capability and use of the management pack- 
age. Package application reduced waste surface 
water leaving the system. System outflow reduc- 
tion is dependent on the reservoir maximum safe 
storage volume and the minimum amount that can 
be wasted or no longer diverted for storage. (Zie- 
linski- MAXIMA) 
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When the frequency analysis of flood flows is 
calculated by the grapical method of plotting on 
probability paper the results obtained are different 
from results calculated by the analytical method. If 
both methods were correct, the position should 
coincide with the mean of the probabilities which 
the observation of a rank has in a great number of 
samples, each with the same size. A study using 
synthetic samples demonstrated that these positions 
do not coincide with the line of population. An- 
other study indicated that the positions of the 
probabilities of the expected-mean-values of the 
largest observation coincide with the line of the 
population. It was therefore concluded that the 
logarithm of the annual peak flows should obtain a 
plotting probability equal to the probability of the 
expected value of the logarithm of the observa- 


tions. A new plotting position formula based on 
these observations is derived. (Geiger-FRC) 
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The objective of this paper is to highlight the 
circumstances of the Laingsburg flood, South 
Africa 1981, which aggravated the loss of life and 
damage and the considerations which were taken 
into account in establishing the re-development 
line for the town. General conclusions drawn from 
these events are applicable to urban development 
on flood plains. Laingsburg is situated about 230 
km northeast of Cape Town on the banks of the 
Buffels River, which flows in a southerly direction 
to join the Touws River, forming the Groot River, 
eventually turning into the Gouritz River. The 
Floriskraal Dam is located 20 km downstream of 
Laingsburg and was completed in 1957. The flood 
caused the loss of much property and 90 lives. 
Damage resulted from a combination of a number 
of aggravating circumstances. The flood arose 
from a typical black south-eastern weather situa- 
tion and was estimated to be one of the largest 
recorded in South Africa, taking the size of the 
catchment area into account. Aggravating circum- 
stances included the location of Laingsburg itself; 
the effect of tributary rivers; demolition and scour 
effects of the flood waters; the deposition of sedi- 
ment particularly nearest to the enlarged river 
channel, where there is a rapid decrease in the 
velocity of the flowing water; floating debris 
which caused much damage in the town; and 
structural collapse of many buildings due to high 
water lovels alone. The effects of bridges across 
the Buffels River were a problem, as the flood size 
was 4 to 6 times greater than the size of the flood 
that would normally be taken into account for the 
design of road and rail bridges. The primary factor 
causing the high loss of life was that people could 
not anticipate that the water would reach such 
high levels, as there was no historical precedent 
for this. (Baker-FRC) 
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A method for predicting streamflow in ground- 
water dominated streams allows prediction of low 
flows several months in advance so that trout farm 
management may be improved. Annual hydro- 
graphs for Belleau Springs, Lincolnshire, from 
summer and fall of 1971-77 were analyzed to pre- 
pare a master recession curve (discharges vs. time). 
The master recession curve was positioned over 
the annual hydrograph at the point where flow 
measurements began to decline, and the predicted 
values were read. Since it is assured that no runoff 
or recharge occurs, the estimates are conservative. 
(Cassar-FRC) 
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Within the Price River valley, salt enters the river 
as it is carried by overland flow from natural areas, 
agricultural drainage, and groundwater inflow en- 
tering the stream from natural and man-caused 
sources. Field and laboratory measurements of 
process rates for runoff and salt movement were 
used to develop and calibrate a hydrosalinity 
model of outflows from the Price River Basin at 
Woodwide, Utah. The field measurements were 
specifically used to formulate a model for estimat- 
ing surface flow in the Coal Creek Basin on the 
valley floor. The basin simulation assessment 
model (BSAM) was used to combine local flows 
and model total outflow from the Price River. As 
to field data, observed salt loading rates reached 
518 Ib/sq m daily, groundwater inflow declined 
steadily throughoout the summer but maintained 
constant salt concentrations, channel efflorescence 
varied more than 100 fold with the largest concen- 
trations occurring in saturated bed material, and 
turbulent mixing and cyclic drying added to salt 
dissolution rates. Extrapolation of the results with 
the Coal Creek model showed only a very small 
percentage of the salt loading from the valley floor 
to originate from natural lands. BSAM showed 
average annual salt leaving the Basin at Woodside 
to be 190,000 tons, 114,000 coming from the moun- 
tain area and 76,000 from the valley floor. Of the 
valley floor contribution, only 3,500 tons are pro- 
duced by surface runoff from nonirrigated areas. 
(Moore-SRC) 
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Heavy and intense rainfall in the late evening and 
early morning hours, May 5 and 6, 1981, caused 
widespread flooding along streams and low-lying 
areas in the port city of Mobile, Ala. More than 12 
inches of rain fell between 6 p.m. May 5, and 3 
a.m. May 6. Damage caused by flooding was esti- 
mated by the Mobile Department of Public Works 
to be millions of dollars. Maximum water surface 
elevations on streams in the area were 2 to 3 feet 
higher than those that occurred during a similar 
flood in April 1980. The approximate extent of 
flooding delineated on maps using flood profiles 
obtained by field surveys will provide a basis for 
formulating effective flood plain zoning that could 
minimize existing and future flood problems. 
(USGS) 
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A stochastic model is developed to simulate flows 
for three seasons (September through February, 
March and April, May through August) at Over- 
ton, Odessa, and Grand Island, Nebraska on the 
Platte River. The model preserves the first and 
second order moment properties of the historical 
flow series, including significant autocorrelations 
within each station and cross-correlations between 
the stations. Higher order moments are preserved 
by a transformation technique that allows the re- 
siduals from the model to be approximately 
normal. An algorithm is given for simulation of 
combined-stations flows, and some simulations are 
carried out to determine the likelihood of specified 
flow shortages that could be detrimental to the 
wildlife habitat in the reach of the Platte River 
between Overton and Grand Island. (USGS) 
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Skew coefficients for the log-Pearson type III dis- 
tribution are generalized on the basis of some simi- 
larity of floods in the Snake River basin and other 
parts of Idaho. Generalized skew coefficients aid in 
shaping flood-frequency curves because skew coef- 
ficients computed from gaging stations having rela- 
tively short periods of peak flow records can be 
unreliable. Generalized skew coefficients can be 
obtained for a gaging station from one of three 
maps in this report. The map to be used depends 
on whether (1) snowmelt floods are domiant (gen- 
erally when more than 20 percent of the drainage 
area is above 6,000 feet altitude), (2) rainstorm 
floods are dominant (generally when the mean 
altitude is less than 3,000 feet), or (3) either snow- 
melt or rainstorm floods can be the annual mixi- 
mum discharge. For the latter case, frequency 
curves constructed using separate arrays of each 
type of runoff can be combined into one curve, 
which, for some stations, is significantly different 
than the frequency curve constructed using only 
annual maximum discharges. For 269 gaging sta- 
tions, flood-frequency curves that include the gen- 
eralized skew coefficients in the computation of 
the log-Pearson type III equation tend to fit the 
data better than previous analyses. Frequency 
curves for ungaged sites can be derived by estimat- 
ing three statistics of the log-Pearson type III 
distribution. The mean and standard deviation of 
logarithms of annual maximum discharges are esti- 
mated by regression equations that use basin char- 
acteristics as independent variables. Skew coeffi- 
cient estimates are the generalized skews. The log- 
Pearson type III equation is then applied with the 
three estimated statistics to compute the discharge 
at selected exceedance probabilities. Standard 
errors at the 2-percent exceedance probability 
range from 41 to 90 percent. (USGS) 

W82-06142 


WATER CYCLE—Field 2 


Streamflow and Runoff—Group 2E 


EVALUATION OF GROUNDWATER RE- 
SOURCES IN TOKAR DELTA, SUDAN, 
Khartoum Univ. (Sudan). Dept. of Geology. 
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Hydrological Sciences Bulletin, Vol 27, No 2, p 
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Groundwater resources in Tokar Delta are esti- 
mated. The delta is an area lying on the Sudanese 
coast of the Red Sea. Groundwater occurs in clas- 
tic sediments deposited in an arcuate prograding 
delta in which there are lagoons and barrier is- 
lands. It occurs at a depth of 7-9 meters in the 
upstream part of the delta, at 10-12 meters in the 
center and at 3-6 meters in the downstream portion 
of the delta. The general flow is paralled to the 
direction of the surface flow. Main recharge is 
from the waters of the Khor Baraka and other 
small ephemeral streams. The hydraulic gradient 
obtained averages 0.002. The wide range of trans- 
missivity values reveals the heterogeneous nature 
of the sediments. The storage coefficient varies 
from about 0.003 in the lagoonal zones to 0.26 in 
bsrrier islands and upstream sediments. The hydro- 
dynamic data are characteristic of an uncconfined 
aquifer in the upstream portion of the delta that 
fingers downstream in semi-confined conditions. 
As concerns water quality, Tokar Delta is divided 
into four zones: A fresh water zone, a transitional 
zone, a zone of sea water intrusion, and a low yield 
lagoonal zone with poor quality water. The quanti- 
ty of water that can be safely exploited is 
5,5200,000 cubic meters/year. (Baker-FRC) 
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Various snowmelt-induced runoff processes are 
discussed. The influence of the diurnal snowmelt 
cycle on the runoff from basins of different type is 
analyzed. Through the analysis of measured hydro- 
graphs it is shown that conclusions about the 
origin of streamflow can be drawn from these 
anlyses. The study concludes that the low in small 
streams originates from groundwater and overland 
flow, with the ratio between the two different 
kinds of flow depending on basin characteristics. 
The character of the two flows is very different. 
The discharge in a stream in a basin which is 
dominated by overland flow follows the diurnal 
snowmelt fluctuations and is high from the first 
day of snowmelt. Streamflow originating from 
groundwater also reacts to snowmelt fluctuations, 
but the fluctuations are small, and the mean daily 
flow is increasing during the snowmelt period. One 
analyzed discharge hydrograph of a stream drain- 
ing a small watershed has such a character that the 
streamflow in the first phase of the snowmelt 
period must mainly originate from overland flow 
from a large open meadow. In the final phase of 
the snowmelt period the streamflow is mostly due 
to groundwater flow recharged on a forested area, 
but overland flow also constitutes an important 
part of the total runoff. (Baker-FRC) 
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The link is explored between the potential energy 
of the effective rainfall and the kinetic energy of 
the streamflow at the outlet of a basin. As water 
from rainfall flows downstream it will convert its 
potential energy into kinetic energy and friction 
loss or heat. The kinetic energy thus generated is 
the tool with which the flow can carve the chan- 
nels forming the drainage network. Hence, the 
energy losses in a stream network should have a 
determining effect on the structure of the network. 
The lower the kinetic energy at the outlet for a 
given potential energy, the larger is the energy 
expenditure inside the basin and the larger one may 
expect to find the drainage density. This analysis 
shows that the drainage density cannot be analyzed 
on the basis of climate alone and that it is necessary 
to take into account the response characteristics of 
the basin in any spatial or climatic study of drain- 
age densities. It appears that an energy expenditure 
framework may be a fruitful approach to providing 
a more concrete and objective understanding of 
climatic and geographical variation of the drainage 
densities of river basins. (Baker-FRC) 
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This paper deals with the estimation of the prob- 
ability distribution of the yearly maximum of the 
peak discharge Q by means of the distribution of 
the maximum of the daily discharge q and the 
distribution of the ration R=Q/q. Data for the 
study related to a group of basins in Tuscany. It 
was found that the parameters of R can be ex- 
pressed as a function of basin order, mean altitude, 
basin magnitude, basin relief, circularity ration and 
channel slope. In the case where basin order and 
magnitude, which are difficult to determine, should 
not be taken into account, the parameters of R can 
be expressed as a function of mean altitude, relief 
ratio, circularity ratio, length and basin relief. It is 
possible also to obtain satisfactory results by as- 
signing constant values, equal to the mean values 
observed for the basins taken into consideration, to 
the parameters of R. Basin area did not appear to 
be one of the most strongly determining geomor- 
phic parameters. However, the distribution of R is 
affected by the basin size through such parameters 
as basin magnitude or basin length. The parameters 
characterizing the distribution of Q can then be 
worked out as a function of the parameters of q 
and the parameters of R. Discharge values with 
pre-set return period obtained in this way show a 
satisfactory agreement with the values directly de- 
rived from a statistical analysis of the observed 
values; the errors are on the order of 20%. (Baker- 
FRC 
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The concept of a robust model is explored and 
possible robust flood frequency models are identi- 
fied. A robust model is one which can produce 
reliable predictions. Such models possess at least 
two properties, resistance and efficiency. Resist- 
ance is the ability to estimate extreme events; it is 


desirable in situations where assumptions of the 
model are uncertain. In flood frequency models the 
normal distribution produces more resistant estima- 
tors than do other distributions. Efficiency refers 
to sampling variation. Efficiency can be improved 
by reformulating the model problem or by extend- 
ing the data base; it is often improved by combin- 
ing regional and site-specific data. Various simula- 
tion studies using Wakeby distributions were con- 
ducted. The resistances of various regional and 
site-specific estimators were examined. Results sug- 
gest that the two-parameter log normal distribution 
approximates the Wakeby distribution for return 
periods up to about 200 years; it is both most 
resistant and efficient. The gumbel procedures em- 
ploying either maximum likelihood or probability- 
weighted moments displayed comparable resist- 
ance. It was observed that site-specific estimators 
become more preferable as site record length in- 
creases. (Titus-FRC) 
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The flood peak occurrences at a river cross section 
may be treated as a two-dimensional stochastic 
counting process in the time-discharge plane. Sta- 
tistical and conceptual analyses were performed on 
the flood peaks data of the Karahacili station on 
the Goksu River in Turkey. A two-dimensional 
nonhomogeneous stochastic trigger model for the 
flood peaks is developed in terms of its univariate, 
bivariate, and multivariate probability generating 
functions. The first and second theoretical mo- 
ments and the theoretical one- and two-dimension- 
al probability mass functions of the flood peak 
counts in the time-discharge plane are derived 
from the probability generating functons. First, the 
flood trigger mechanism is modeled as a Poisson 
process, based on the assumption that flood peaks 
in non-overlapping time intervals are independent 
events. Then, flood peaks are modeled as a func- 
tion of time, starting time, and discharge. Trigger 
models are appealing because they require minimal 
computation. (Titus-FRC) 
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The stochsatic trigger process is applied to the 
flood peaks data of the Karahacili gaging station 
on the Goksu River, Turkey, for several flood 
seasons. The flood peak process in each flood 
season is treated as a transient stochastic process 
which starts at the beginning of the season and 
ends at the end of the season. In the selection of 
the time boundaries of the flood seasons the basic 
criterion is that the stochastic structure of the 
flood peaks must be roughtly time-homogeneous 
within a flood season. Also, for statistical computa- 
tion convenience the time sampling interval is 15 
days, so the length of seasons should be a multiple 


10 


of 15 days. For each season, the thoeretical two- 
cimensional probability mass function of the vari- 
able discharge exceedence level is calculated from 
the calibrated trigger model. Goodness of fit of the 
model is tested with the chi square criterion. In all 
of the seasons examined, the model passed the 
goodness of fit test at the 5 per cent significance 
level. This corresponds to a river stage that is 1 
meter above the river bank stage on the Goksu. 
(Titus-FRC) 
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DISPERSION IN MOUNTAINOUS NATURAL 
STREAMS, 

Sarajevo Univ. (Yugoslavia). Inst. of Water Re- 
sources Engineering. 

H. Bajraktarevic-Dobran. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineers, Vol 108, No EE3, p 502-514, June, 
1982. 5 Fig, 3 Tab, 17 Ref. 


Descriptors: *Streamflow, *Mountains, Model 
studies, Mathematical equations, *Turbulent flow, 
*Path of pollutants, Water pollution sources, *Dis- 
persion. 


The mixing of pollutant conservatives in natural, 
open turbulent mountainous streams was investi- 
gated. Considerable turbulency, with relatively 
limited width and corresponding spatial velocity 
distribution, make mountainous streams very suit- 
able for the application of the longitudinal turbu- 
lent dispersion theory. Tracer study data are used 
to analyze a simple, relatively accurate and inex- 
pensive method for the calculation of the longitu- 
dinal dispersion coefficient in natural open moun- 
tainous streams, based on the commonly observed 
flow parameters. Based on this study it appears 
that the most convenient methods today for calcu- 
lating dispersion coefficients in natural and even 
nonuniform streams are Fischer’s methods; the 
method of flow parameters and methods based on 
tracer study, the routing procedure, and the 
method of variance change. Fischer’s method of 
flow parameters applied to mountainous streams 
gives dispersion coefficients with predicted accura- 
cy within a factor of 4. It has been discovered that 
Fischer’s other two methods, routing procedure 
and variance change, when used for mountainous 
streams also yield the predicted accuracy. Calcu- 
lating the adjusted time scale by a new expression 
for characteristic length was seen to be convenient 
and to yield good results for winding and nonuni- 
form streams, which is convenient for natural 
mountainous streams as well. If there are a number 
of mainstreams in a cross section, this should be 
considered when establishing a time scale. (Baker- 


FRC) 
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GEOMORPHIC PARAMETERS OF REPRE- 
SENTATIVE BASINS AND THEIR HYDROLO- 
GIC SIGNIFICANCE, 

New South Wales Univ., Kensington (Australia). 
School of Geography. 

For primary bibliographic entry see Field 2A. 
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DIGITIZING AND ROUTINE ANALYSES OF 
HYDROLOGICAL DATA, 

Natal Univ., Pietermaritzburg (South Africa). 

R. E. Schulze, and H. Arnold. 

Report, 1980. 137 p, 3 Fig, 9 Tab, 23 Ref, 5 
Append. 


Descriptors: *Streamflow, *Computer programs, 
*Rainfall-runoff relationships, *Hydrologic data 
collections, *Digital computers, Rainfall intensity, 
Runoff, Flow rates, Flow measurement, Flow dis- 
charge, Flow, Precipitation intensity, Rainfall 
index, Data collections, Data interpretation, Hy- 
drologic data, Computer models. 


Procedures are described for the reduction of data 
contained on rainfall and streamflow recorder 
charts, and subsequent routine rainfall/streamflow 
data analyses. Flow charts and the computer pro- 
gram listings concerning data analyses are present- 





ed. Rainfall records reduced by the break-point 
digitizing procedure are processed in monthly data 
batches by the program RAINX which outputs 
one or more of six options (a master file; daily, 
hourly, and quarter-hourly rainfall summaries; the 
24-hour rainfall distributiion; and extreme rainfall 
intensities). The six options are described, followed 
by a review of the RAINX program structure as 
an introduction to the detailed flow charts and 
program listings of RAINX and its subroutines. 
Streamflow records digitized by the break-point 
procedure are processed by the program RUNOF 
which out-puts one or more of three options (a 
master file; storm hydrograph data; and a daily 
summary of streamflow variables). As with 
RAINX, the output options and a review of the 
RUNOF program structure, flow charts, program 
listings and subroutines are described. The digitiz- 
ing programs, CDPROC, is also delineated, along 
with its program listing. While the three computer 
programs are already versatile in their present 
forms, their refinements based on experience and 
specific applications are an ongoing process. (Zie- 
linski-MAXIMA) 
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LOWER FLOW _ REGIME 
RATIONAL CLASSIFICATION, 
London Coll. (New Zealand). Dept. of Agricultur- 
al Engineering. 

T. R. H. Davies. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
No HY3, p 343-360, March, 1982. 6 Fig, 42 Ref. 
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Descriptors: ‘*Classification, *Flow channels, 
*Streambeds, Alluvial channels, Physical proper- 
ties, Sedimentation, Erosion, Streamflow, Low 
flow, Bedforms, Dunes, Ripple marks, Sedimenta- 
ry structures. 


There is at present no generally accepted explana- 
tion for the occurrence and behavior of lower flow 
regime bedforms, in spite of the many field, labora- 
tory, and theoretical investigations addressing this 
problem. This lack of understanding of bedform 
processes presents a major obstacle to the develop- 
ment of rational solutions for sediment problems. 
The use of systems of bedform classification which 
are qualitative in nature has thwarted efforts to test 
quantitative theories of bedform behavior. A more 
quantitative basis for the description of bedforms, 
which is based on consideration of the effect of 
water flow on the shape and size of bedforms, is 
suggested. This classification system identifies 
three orders of bedform size (Small, medium, and 
large) and three bedform shapes (Sharp-crested, 
flat-crested, and flat), which give rise to seven 
possible types of bedform. The predictions of this 
analysis were found to be in agreement with data 
from a variety of sources relating bedform charac- 
teristics to mean flow depth and velocity. This 
classification system appears to provide a consist- 
ent framework by means of which bedforms in 
widely different circumstances can be interrelated. 
The system also suggests logical explanations for 
several previously puzzling aspects of bedform be- 
havior, such as ripples on dunes. Further research 
is needed to develop more precise divisions among 
the seven forms and to test critically, and perhaps 
modify, previously developed models of bedform 
behavior. (Carroll-FRC) 
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ACCURACY CRITERIA IN DIFFUSION ROUT- 
ING, 

San Diego State Univ., CA. Dept. of Civil Engi- 
neering. 
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STOCHASTIC GENERATION OF MONTHLY 
STREAMFLOWS, 

Monash Univ., Clayton (Australia). Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4A. 
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CARRYING CAPACITY OF FLOOD PLAINS, 


Illinois State Water Survey Div., Champaign. 

N. G. Bhowmik, and M. Demissie. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
No HY3, p 443-452, March, 1982. 6 Fig, 21 Ref. 


Descriptors: *Flood plains, *Carrying capacity, 
*Flow channels, Flood flows, Streamflow, Flood 
discharge, Flood frequency. 


Field measurements during floods in several natu- 
ral channels were analyzed to determine the distri- 
bution of flow in the main channel and in the flood 
plains. The carrying capacity of the flood plains 
was found to vary from a few percent to more than 
80% of the total flow for the floods analyzed. 
Major factors determining the carrying capacity of 
the flood plains were the size, shape or form, 
width, depth, and nature of the flood plains and the 
main stream and the frequency of the flood event. 
The carrying capacity of the flood plain was found 
to increase with increases in the return period of 
the flood event. The flood plains act as a combina- 
tion of conveyance channel and storage reservoir 
during low flood events. However, the flood plain 
and the main channel appear to behave as a single 
unit carrying a proportionate share of the dis- 
charge during flood events with return periods of 
40 years or more. The character of the flood plains 
appears to change from a storage channel to a 
conveyance channel as flood events increase in 
magnitude. (Carroll-FRC) 
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THE 1980-1981 DROUGHT IN _ ILLINOIS: 
CAUSES, DIMENSIONS, AND IMPACTS, 
Illinois State Water Survey Div., Champaign. 

S. A. Changnon, Jr., G. L. Achtemeier, S. D. 
Hilberg, H. V. Knapp, and R. D. Olson. 

Iliinois Department of Energy and Natural Re- 
sources, Report of Investigation No 102, 1982. 13 
p, 39 Fig, 28 Tab, 46 Ref. 


Descriptors: *Drought, *Water shortage, *Clima- 
tology, *Water levels, *Hydrology, Climactic data, 
Water costs, Evapotranspiration, Weather, 
Groundwater, Precipitation, Streamflow, Water 
supply development, Water supply systems, 
Weather data collections, Planning. 


This report focuses on the hydrlogic, meteorolo- 
gic, and climatological aspects of the 1980-1981 
drought. An important goal of the study was to 
provide information necessary for future institu- 
tional planning and actions to handle future Illinois 
droughts. This drought, the severest since the early 
1950s, was most intense in the southwestern and 
extreme southern sections of Illinois. These areas 
had the lowest precipitation, highest temperatures, 
and greatest departures from normal wind speeds, 
which produced the state’s greatest evaporation 
and transportation values and subsequent low 
streamflows and groundwater deficiencies. Five 
general societal and economic impacts were re- 
vealed: 1) increased costs of water and water- 
related activities, decreased crop yields and land 
values, and increased costs to ship farm products; 
2) increased energy consumption and adverse ef- 
fects on the area’s natural resources; 3) effects on 
human behavior, i.e., anxiety about finding and 
conserving water, and a reduction in recreational 
activities; 4) additional direct and indirect costs to 
government; and 5) some benefits, i.e., improved 
and/or larger and better water supply systems. 
This research has lead to four general recommen- 
dations. The first is to develop better informed and 
organized local and state programs for addressing 
droughts. The second recommendation is to ren- 
ovate older water supply systems. The third relates 
to water conservation, water reuse, and higher 
water prices. The last recommendation is to devel- 
op and use new technologies to help increase water 
supplies and to aid in better water management. 
(Atkins-Omniplan) 
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A PRACTICAL METHOD OF ESTIMATING 
PEAK FROM MEAN DAILY FLOWS WITH AP- 
PLICATION TO STREAMS IN ONTARIO, 
Inland Waters Directorate, Environment Canada, 
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B. P. Sangal. 
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National Hydrology Research Institute, NHRI 
Paper No 16, IWD Technical Bulletin No 122, 
1981. 242 p, 6 Fig, 7 Tab, 5 Ref. 


Descriptors: *Mean daily flows, *Peak flow, 
*Flow rates, *Fuller’s method, *Langbein’s 
method, *Ontario, Streamflow foredasting, Hydro- 
graphs, *Data collections, Statistical Analysis. 


A practical method has been suggested for estimat- 
ing peak flow. The method uses variables that are 
the mean daily flows of three consecutive days, 
with the maximum mean daily flow occupying the 
middle position. A parameter, the value of which 
lies etween zero and two, is designated as base 
factor K and has a governing influence on the 
estimated peak. The predicting formula employed 
assumes that the K value is equal to one. The 
method has been applied to streams in Ontario, 
involving a total of 387 stations equipped with 
recording gauges, the drainage areas of which vary 
from less than 1 sq km to more than 100 000 sq km. 
The number of instantaneous peak data available 
was 3946 in the period of record ending in 1979. 
About 57% of the predicted peaks lie within plus 
or minus 10% and about 79%, within plus or minus 
20% of the actual values. About 62% of the peaks 
have been overpredicted. The parameter K must 
be estimated for rainfall floods occurring on small 
streams; its value will generally be less than one for 
such cases. Some methods are suggested for its 
estimation. (WATDOC) 
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STREAM WATERS: THE MARMOT SYSTEM, 
Calgary Univ., (Alberta) Kananaskis Centre for 
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CALIBRATING A MOUNTAIN WATERSHED 
IN WYOMING, 

Wisconsin Univ., Stevens Point. Coll. of Natural 
Resources. 

N. E. Spangenberg. 

Water Resources Bulletin, Vol 18, No 1 p 133-134, 
February, 1982. 2 Tab, 5 Ref. 


Descriptors: *Calibrations, *Watersheds, *Moun- 
tains, Regression analysis, Mathematical studies, 
Streamflow, Small watersheds, *Wyoming. 


Although all investigators who have studied the 
problem of watershed calibration agree that a mini- 
mum pretreatment period is necessary for reliable 
analysis, in some cases management plans necessi- 
tate the use of very sparse existing data as pretreat- 
ment information. The calibration of a mountain 
watershed in Wyoming under such conditions is 
reported. Imminent timber harvesting forced cali- 
bration on the basis of stream flow records for a 5- 
year period, precipitation data for 10-year period, 
and stream flow data for another watershed for a 
15-year period. Regression equations were tested 
using the noncentral ‘t’ and associated power 
graphs to calculate the probabilities of detecting a 
real difference of 15% of the mean annual flow 
given the pre and post treatment time periods 
likely to be available during management. The data 
suggest that if the Walnut Gulch trapezoidal flume 
previously used to measure the basin can be reacti- 
vated, and if stream flow measured values after 
treatment are consistent with values before treaat- 
ment, it will be possible to detect a 15% difference 
in flow. The longer the calibration period, the 
higher the probability of detecting a real difference 
in flow. (Carroll-FRC) 
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SUMMARY OF BASIN AND FLOOD CHARAC- 
TERISTICS FOR UNREGULATED BASINS IN 
NEW MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 
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AN ASSESSMENT OF STREAMFLOW, WATER 
QUALITY, AND THE EFFECTS OF CON- 
STRUCTING AN IMPOUNDMENT ON 
BRIDGE CREEK AT AUGUSTA, WISCONSIN, 
Geological Survey, MS. Water Resources Div. 
L. B. House. 

Geological Survey Open-File Report 81-1192 
(WRI), December 1981. 25 p, 4 Fig, 1 Plate, 10 
Tab, 5 Ref. 


Descriptors: *Streamflow, *Water quality, *Preim- 
poundment, *Postimpoundment, Reservoirs, Water 
temperature, Dissolved oxygen, Model studies, 
Aquatic weeds, Nuisance algae, Chemical analysis, 
*Wisconsin, Augusta, Bridge Creek watershed. 


This study documents streamflow, temperature, 
and water-quality conditions of a small stream and 
evaluates the potential effects of a proposed small 
shallow impoundment. The study was made in 
cooperation with the Wisconsin Department of 
Natural Resources. Streamflow and water-quality 
data were obtained for the 1980 water years. The 
average streamflow was 45.5 cubic feet per second. 
The average summer water temperature was 21.0 
C, and the average summer dissolved-oxygen con- 
centration was 7.1 milligrams per liter. Computer 
models were used to simulate the effects of the 
proposed impoundment on downstream tempera- 
ture and dissolved oxygen. The simulated average 
summer downstream temperature rose to 22.5 with 
a surface-level outlet from the impoundment, and 
21.9 C with a bottom-draw outlet. Dissolved 
oxygen exceeded 6.0 milligrams per liter in both 
cases. (USGS) 
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EFFECTS OF FLOODING UPON WOODY 
VEGETATION ALONG PARTS OF THE POTO- 
MAC RIVER FLOOD PLAIN, 

Geological Survey, Reston, VA. Water Resources 
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Available from Distr. Branch, USGS 604 S. Pick- 
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Survey Professional Paper 1206, 1982. 21 p, 18 Fig, 
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Descriptors: *Flood plains, *Flood damage, 
*Vegetation regrowth, *Revegetation, Floods, 
Flooding, Historic floods, Channel flow, Flood 
peak, Flood frequency, Flood recurrence interval, 
*Potomac river, Washington DC, Hurricane 
Agnes. 


A two-part study along the Potomac River flood 
plain near Washington, D.C., was undertaken to 
investigate the effects of flooding upon woody 
vegetation. Floods abrade bark, damage branches 
and canopies, and often uproot trees. The first 
study was of vegetation in five monumented flood- 
plain plots which differed in the frequency and 
severity of floodflow over a 10-year period. Basal 
area and survival of trees appears to be related to 
velocity of floodflow, which in turn is related to 
flood magnitude and channel shape. However, the 
effects of flooding also depend on the nature of the 
flood-plain surface and size and growth habit of 
vegetation. In the second study, a catastrophic 
flood after Hurricane Agnes in June 1972 was 
found to cause large-scale changes in the age, 
form, and species composition of flood-plain forest 
below Great Falls, Va. The impact of the flood 
depended primarily on the flow regime of the 
river; destruction was greatest in areas exposed to 
the maximum flood foce, and minimal at sheltered 
locations. Age determinations from dead trunks 
and surviving trees suggest that most trees in se- 
verely damaged areas started to grow since the last 
great flood, which occurred in 1952. Trees along 
sheltered reaches survived several previous cata- 
strophic floods. In addition, species varied in abili- 
ty to withstand damage from the Hurricane Agnes 
flood. Least likely to recover were species grow- 
ing on infrequently flooded surfaces, which may 
explain, in part, their absence at lower flood-plain 
elevations. (USGS) 
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QUALITATIVE STABILITY ANALYSIS OF 
GEOLOGIC SYSTEMS, WITH AN EXAMPLE 
FROM RIVER HYDRAULIC GEOMETRY, 
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coefficient, Equilibrium, Stability analysis, Veloc- 
ity, Bedload, Bedload discharge. 


An example of how stability analysis can be used 
to analyze partially specified geologic systems is 
presented. A partially specified system is one in 
which the direction of feedback is known, but the 
exact functional relationships are not. The example 
presented is an analysis of the response of a 
stream’s hydraulic geometry to disturbance. Five 
variables with various positive and negative feed- 
back loops specify the system. The variables in- 
clude stream velocity, friction, hydraulic radius, 
bedload transport rate, and bed slope. The system’s 
response to perturbation is described by analyzing 
the eigenvalues derived from the coefficient matrix 
of the system equations evaluated near an equilibri- 
um point. When applied to the example, this proc- 
ess predicts that the stream is metastable provided 
that the rates of change of the friction factor, 
hydraulic radius, and slope are highest, intermedi- 
ate, and lowest, respectively. Streams violating this 
ranking are unstable. (Titus-FRC) 
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MICROBIAL DYNAMICS OF AN EPILITHIC 
MAT COMMUNITY IN A HIGH ALPINE 
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Montana State Univ., Bozeman. Dept. of Microbi- 
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Applied and Environmental Microbiology, Vol 43, 
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The seasonal dynamics of an epilithic algal-bacte- 
rial mat community are described, the trophic 
complexity of which was greatly reduced because 
of the highly oligotrophic nature of the stream. 
The study site was the outlet stream of Pine Creek 
Lake, an alpine cirque lake situated at 2,740 meters 
in the Absaroka mountains. The lake is fed primar- 
ily from springs and snow runoff and is surrounded 
almost entirely by rock, with little vegetation pres- 
ent in the drainage area. The slippery surface prop- 
erties of the mat community suggested that extra- 
cellular polymeric material was one major compo- 
nent. The mat consisted primarily of diatoms, bac- 
teria, and some filamentous algal forms, all embed- 
ded with a dense gelatinous matrix. Water tem- 
perature rose from 1.5 to 13 degrees C during the 
study period. Due to the short duration of warm 
weather, the mat was active only a few months out 
of the year. The growth of the phototrophic com- 
munity peaked at the same time of year as did 
stream water temperature. All aspects of bacterial 
heterotrophic activity showed dramatic increases 
with seasonal progression, indicating maximal 
uptake rate of a given substrate by the population. 
The heterotrophic bacterial population in the mat 
responded to a decline in the phototrophic commu- 
nity with higher catabolic rates. These rates may 
have increased in response to quantitative or com- 
positional changes in the soluble organic com- 
pounds excreted by the phototrophs as their popu- 
lation was waning. However, bacterial consump- 
tion rates were highest when primary productivity 
was lowest, indicating that bacteria were substrate 
limited at this time of the season with respect to 
algal extracellular products. It is likely therefore 
that the accelerated bacterial catabolic activity was 
triggered in response to an accumulation of algal 
lysis products. (Baker-FRC) 
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drological Research Unit. 
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FLOODFLOW CHARACTERISTICS OF 
HONCUT CREEK AT STATE HIGHWAY 70 
BRIDGES NEAR LIVE OAK, CALIFORNIA, 
Geological Survey, Sacramento, Calif. Water Re- 
sources Division. 
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HYDROLOGIC AND MORPHOLOGIC 
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RIVER BASIN: A HISTORICAL PERSPEC- 
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The channels of the South Platte River in Colora- 
do and Nebraska and the North Platte and Platte 
Rivers in Nebraska have undergone major changes 
in hydrologic regime and morphology since 1860. 
These changes are attributed to agricultural, mu- 
nicipal, and industrial water use. Diversion and 
storage of water have changed streamflow patterns 
throughout the basin. At some stations, significant 
changes in flood peaks, annual mean discharges, 
and shapes of flow-duration curves have been ob- 
served. Changes in streamflow patterns are mani- 
fested by changes in morphology of channels of 
the Platte River. Prior to water development in the 
19th century, the Platte was a wide (2 kilometers), 
shallow (1.8 to 2.4 meters) river characterized by 
bankfull spring flows and low summer flows. The 
width of the Platte River in 1979 ranged from 8 to 
92 percent of the channel width in 1860, increasing 
in a downstream direction. Above the confluence 
with the Loup River, overbank flows evidently 
have become more common. Moreover, the annual 
number of low flow days has increased and the 
days of no flow have decreased giving the chan- 
nels a more perennial character. Width reduction 
has occurred by progressive encroachment of 
vegetation and consequent vertical and horizontal 
accretion on sand bars in the channel. (USGS) 
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FLOOD OF AUGUST 20, 1979, ON A TRIBU- 
TARY OF CHICKAMAUGA CREEK, NEAR 
GALLIPOLIS, OHIO, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4A. 
W82-06947 


HYDRAULIC ANALYSIS, PAINT CREEK AT 
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CHARACTERIZATION OF DRAINED AND 
UNDRAINED RESPONSE OF THERMALLY 
LOADED REPOSITORY ROCKS, 

Illinois Univ. at Urbana-Champaign. Dept. of Ge- 
ology. 
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The fluid pressure and mechanical response of a 
potential nuclear waste repository rock to heating 
was characterized by isothermal parameters of the 
classic stress-strain theory for a porous medium 
plus some nonisothermal parameters describing the 
fluid, solid, and pore volume expansivities. By for- 
mulating the fluid response within the limits of 
drained and undrained behavior, the isothermal 
coefficients may be described in terms of more 
easily interpretable parameters. The ideal reposi- 
tory for nuclear wastes would appear to favor an 
undrained response within the isolated pores and 
cracks of a fracture rock medium. Cases of fluid 
pressure increases in excess of temperature-induced 
increases under in situ stress, elastic strain and the 
potential for inelastic crack propagation, and po- 
rosity-permeability augmentation are presented. 
These examples illustrate an irreversible effect of 
temperature due to the differential thermal expan- 
sion of the composite mineral grains and the gen- 
eration of new grain boundaries. During such a 
heating event, the increase in porosity may be 
calculated and is empirically related to increases in 
permeability. (Geiger-FRC) 
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Some experiments were conducted on top soil of 
Sri Lanka to study the infiltration rates of rainfall 
using artificial tritium as a tracer. For two well- 
established aquifers, Mannar and Vanathavillu, the 
recharge of groundwater is close to 30%, while the 
infltration rate is much higher. Fractional recharge 
values at Madhu Road sites vary from 15 to 32%. 
Moisture movement in this area resembles piston 
flow. In the central highland sections which are 
covered with fractured rocks overlain by only a 
few meters of top soil, the rate of infiltration is 
very high. (Geiger-FRC) 
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Test wells, Aquicludes. 


A numerical model was devised for computing 
drawdowns (resulting from pumping a single well) 
anywhere in a multiaquifer/aquitard system. Since 
the model cannot handle inhomogeneities in hori- 
zontal directions, it is of a radial, symmetric type. 
The model has proven useful in studying draw- 
down evolutions during aquifer tests in stratified 
geohydrologic systems. It was designed to com- 
pute the effects of stratification on the results of 


pumping tests. In order to understand the behavior 
of the model, drawdowns in a hypothetical system 
were computed and compared with standard 
aquifer test formulas. Application of the model in 
interpreting two previously reported aquifer tests 
for Horsens Municipal Water Supply and the Tor- 
kildstrup-Lillebraende Waterworks of Denmark 
showed good agreement of simulated and field 
results. The model has been especially helpful in 
revealing the limitations involved with using stand- 
ard aquifer test formulas in such systems. (Geiger- 
FRC) 

W82-05943 


THE CHEMISTRY AND ISOTOPIC COMPOSI- 
TION OF SALINE GROUNDWATERS FROM 
THE SUDBURY BASIN, ONTARIO, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
S. K. Frape, and P. Fritz. 

Canadian Journal of Earth Sciences, Vol 19, No 4, 
p 645-661, April, 1982. 8 Fig, 4 Tab, 44 Ref. 


Descriptors: *Groundwater, *Chemical analysis, 
Sudbury Basin, Dating, *Ontario, Canada, Water 
analysis, Calcium, Sulfates, Sodium, Chlorides, 
Meteoric water. 


A detailed survey was undertaken in 1979-1980 to 
evaluate the occurrence, chemistry, origin, and 
genesis of saline groundwaters across the Canadian 
Shield, with early work focusing on the chemical 
and isotopic compositions of deep groundwaters 
from the Sudbury Basin. The Basin is a elliptical 
body about 60 km long and 30 km across with an 
east-northeast trending long axis. Several large 
faults, which extend to considerable depth, inter- 
sect many of the rock units along the north edge of 
the basin. It appears that the faults and dikes, 
particularly on the north side of the basin, play a 
major role in the transport and storage of ground- 
waters at depth. Groundwater samples were ob- 
tained from Falconbridge’s Fraser, North, and 
Lockerby mines and INCO’s Copper Cliff South 
and Garson mines. Two very distinctive ground- 
water types were found. Above 914 meters the 
waters are of meteoric origin, showing a gradual 
increase in dissolved load with depth, and seldom 
exceeded 5000 mg/liter salt concentration. With 
increasing depth these waters usually showed con- 
siderable increase in sodium, calcium, chloride and 
sulfate, while decreasing in concentrations of mag- 
nesium, potassium, and carbonate. The water with 
a meteoric origin has a considerable volume less 
than 30 years in age. Highly saline waters and 
brines were encountered below 914 meters. The 
brines appear to represent very old, stagnant 
groundwaters which may have undergone pro- 
longed chemical and isotopic alteration since their 
original emplacement. (Baker-FRC) 

W82-05990 


DEVELOPMENT OF PREDICTION EQUA- 
TIONS FOR A PHREATIC AQUIFER IN RE- 
SPONSE TO INFILTRATION: DIMENSIONAL 
ANALYSIS, 

Mississippi Univ., Oxford. Dept. of Civil Engineer- 
ing. 

S.-Y. Liong, and D. G. DeCoursey. 

Water Resources Bulletin, Vol 18, No 2, p 307-310, 
April, 1982. 1 Fig, 2 Tab, 5 Ref. 


Descriptors: *Aquifers, *Infiltration, *Dimensional 
analysis, Subsurface flow, Phreatic aquifers, 
Streamflow, Prediction, Unconfined aquifers, 
Groundwater movement. 


Dimensional analysis was used to study the re- 
sponse of a phreatic aquifer to infiltration. Rela- 
tionships between dependent and independent var- 
iables were developed in this preliminary work, 
which provided an understanding of the depend- 
ence of subsurface contributions to streamflow on 
the dimensions of the flow domain, soil properties, 
infiltration rate and duration, and the initial hy- 
draulic gradient of the water table. This informa- 
tion will be used to develop prediction equations. 
(Cassar-FRC) 
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HELIUM ISOTOPES IN GEOTHERMAL SYS- 
TEMS: ICELAND, THE GEYSERS, RAFT 
RIVER AND STEAMBOAT SPRINGS, 

Australian National Univ., Canberra. Research 
School of Earth Sciences. 

T. Torgersen, and W. J. Jenkins. 

Geochimica et Cosmochimica Acta, Vol 46, No 5, 
p 739-748, May, 1982. 1 Fig, 6 Tab, 58 Ref. 


Descriptors: Geothermal resources, *Helium, Iso- 
tope, *Iceland, Groundwater, *Geothermal stud- 
ies, *Hawaii, *The Geysers, *Raft River, *Steam- 
boat springs, Volcanoes, Volcanic springs. 


Helium isotope ratios can be used to evaluate a 
variety of geologic and hydrologic problems. The 
helium isotope composition of geothermal fluids is 
used to evaluate the local tectonic environment in 
the light of possible overprint mechanisms and to 
infer a probable source for the thermal anomaly. 
Geothermal fluids studied were from Iceland, The 
Geysers, Raft River, Steamboat Springs, and 
Hawaii. The helium isotope ratios were interpreted 
in terms of the processes which supply helium in 
distinct isotopic ratios and in terms of processes 
which can change the isotopic ratio. Iceland was 
found to be an area of hot spot magmatic helium, 
implying an active volcanic source, although data 
are suggestive of high temperature weathering re- 
lease of crustal helium incorporated in the geother- 
mal fluids. According to a comparison with fumar- 
olic gases from Hawaii and Juan De Fuca and 
Cayman Trench Basaltic glass samples, The Gey- 
sers contains mid-ocean ridge type magmatic 
helium, again implying an active volcanic source, 
possibly a leaky transform related to the San An- 
dreas Fault System. Raft River contains only crus- 
tal helium, indicating no active volcanic sources. 
Steamboat Springs helium isotope ratios are dis- 
tinctly less than typical plate margin volcanics but 
must still have a magmatic source. A preliminary 
assessment of the cause for this low ratio is made, 
assuming an aging magma source. (Baker-FRC) 
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HYDROGEOLOGIC DATA FROM SELECTED 

WELLS AND TEST HOLES IN SUFFOLK 

COUNTY, LONG ISLAND, NEW YORK, 1972- 

80, 

Geological Survey, Syosset, NY. Water Resources 
iV. 

For primary bibliographic entry see Field 7C. 
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POTENTIOMETRIC MAP OF THE SPARTA 
AQUIFER SYSTEM IN MISSISSIPPI, FALL 


Geological Survey, Jackson, MS. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
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WATER-LEVEL MAP OF THE MISSISSIPPI 
DELTA ALLUVIUM IN NORTHWESTERN 
MISSISSIPPI, APRIL 1981, 

Geological Survey, Jackson, MS. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W82-06138 


GROUND-WATER HYDROLOGY OF STRIP- 
MINE AREAS IN EASTERN OHIO (CONDI- 
TIONS DURING MINING OF TWO WATER- 
SHEDS IN COSHOCTON AND MUSKINGUM 
COUNTIES), 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

J. O. Helgesen, and A. C. Razem. 
Geological Survey Open-File Report 
(WRI), 1981. 25 p, 14 Fig, 2 Tab, 3 Ref. 
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Descriptors: *Groundwater, *Strip mines, *Small 
watersheds, *Coal mining, Spoil banks, Aquifers, 
Groundwater movement, Sedimentary rocks, 
Perched water, Observation wells, Water level, 
Base flow, Model studies, Water quality, Chemical 
analysis, Data collections, Hydrographs, *Ohio, 
Coshocton County, Muskingum County. 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


Ground-water conditions during coal strip-mining 
in two small watersheds are described as part of an 
ongoing study of effects of mining on hydrologic 
systems. Each watershed was underlain by strati- 
fied sedimentary rocks containing two perched 
aquifers above clays which underlaid the major 
coal seams. Mining involved removing the over- 
burden rocks, including the top aquifer, stripping 
the top coal seam, and recontouring the overbur- 
den spoils to the approximate premining shape of 
the watershed. Water-levels in the top aquifer de- 
clined as mining neared the watersheds, but de- 
struction of observation wells precluded a record 
of the decline during mining of the watersheds. 
Depletion of the top aquifer was reflected in 
stream base flow, which was reduced and more 
highly mineralized after mining. Initial saturated 
thickness of replaced overburden spoils ranged 
from 0 to 4 feet, based on data from observation 
wells installed immediately after reclamation. 
Down-hole specific conductance measurements of 
water in the spoils suggest the presence of more 
highly mineralized water than that in the premin- 
ing top aquifer. No immediate significant effects of 
mining are evident on groundwater levels or qual- 
ity beneath the stripped coal. (USGS) 

W82-06141 


CHLORIDE ION CONCENTRATIONS AS AN 
AID TO ESTIMATING RECHARGE TO THE 
WOBURN, 

National College of Agricultural Engineering, 
Silsoe (England). 

W. M. Irving. 

Quarterly Journal of Engineering Geology, Vol 
15, No 1, p 47-54, 1982. 5 Fig, 3 Tab, 11 Reef. 


Descriptors: *Natural recharge, *Groundwater re- 
charge, *Clays, Mathematical studies, *Chlorine, 
*Groundwater hydrology, Recharge, Drawdown, 
*Chlorides, Saline water, Evapotranspiration, Geo- 
hydrology, Groundwater movement, Surface 
runoff, *England, Woburn Sands. 


The principal representative of the Lower Green- 
sand on the north side of the London basin is the 
Woburn Sands, which outcrop in Bedfordshire and 
Cambridgeshire. Where the outcrop is covered 
with till, recharge waters contain higher levels of 
chloride than waters recharged in drift-free areas. 
This was attributed to higher evapotranspiration 
rates where the soil is underlain by boulder clay. 
Localized increases in chloride concentrations ere 
also noted due to indirect recharge from influent 
streams and mizing with old saline waters. The 
average annual natural direct recharge for untilled 
areas agreed closely with published figures deter- 
mined by Penman and Grindley’s equations. These 
equations may be used to calculate approximate 
values for recharge through boulder clay when 
losses to surface water as runoff and inteflow are 
taken into account. The amount of indirect re- 
charge from influent streams is also calculated. 
(Geiger-FRC) 

W82-06234 


STEADY STATE PERCHED GROUNDWATER 
MOUNDS ON THICK SUBLAYERS, 

California State Univ., Fullerton. Dept. of Civil 
Engineering. 

R. R. Brock. 

Water Resources Research, Vol 18, No 2, p 376- 
382, April, 1982. 2 Tab, 6 Fig, 5 Ref. 


Descriptors: *Groundwater, *Permeability, 
*Perched groundwater, *Aquifers, *Mathematical 
models, Darcy’s law, Profiles, Water table profiles, 
Recharge basins, Estimating equations, Statistical 
analysis, Model studies, Groundwater recharge. 


Perched groundwater mounds that develop be- 
neath a strip recharge basin are considered using 
the potential theory for a saturated flow. The 
mounds are assumed to develop upon an aquitard 
or sublayer whose thickness is large enough so that 
the vertical velocity at the base of the mound does 
not vary with distance from the centerline of the 
basin. A finite difference technique was used to 
solve the potential theory, and 20 mound profiles 
were determined for various permeability ratios 
and recharge rates. It is found that for a sufficient- 


ly large value of the permeability ratio, the Dupuit- 
Forchheimer theory will accurately predict mound 
thickness. For smaller values, the equipotential 
theory must be used. (Titus-FRC) 

W82-06317 


EVALUATION OF THE GROUNDWATER RE- 
SOURCES OF THE AGAG BASIN, SAIPAN, 
Guam Univ., Agana. Water and Energy Research 
Inst. of the Western Pacific. 

J. F. Ayers. 

Technical Report No 31, November 1981. 82 p, 12 
Fig, 6 Tab, 20 Ref, 2 Append. S 80-161. 


Descriptors: *Groundwater availability, *Ground- 
water basins, *Groundwater depletion, *Recharge, 
*Water management, Pumping tests, Permeability, 
Water level, Water table fluctuation, Water table 
profiles, Aquifers, Driling samples, Driller logs, 
Head loss, Monitoring, Water deficit. 


The Agag groundwater basin has long been a 
reliable source of high-quality water. Because little 
was known about the basin, this study was under- 
taken to investigate the hydrogeological character- 
istics of the basin to determine the optimal or 
sustained yield of the aquifer. Exploratory drilling, 
water-level monitoring, and analyses of past and 
current field data were employed. The basin is a 
three-dimensional mosaic of interbedded and inter- 
fingered units of the Tagpochau limestone of Mio- 
cene age. Pump-test analyses put the permeability 
range of the marly facies between 25-70 ft/day. A 
strong correlation was found between water-table 
fluctuations and seasonal rainfall, with a ten foot 
variance between wet and dry seasons not unusual. 
Water-table data plotted against time (since 1973) 
indicate a decline of 1.25 ft/yr with the overdraft 
occurring in the dry season. Annual recharge is 
about 40-to-46 percent of the yearly rainfall and 
occurs during wet-season months; none occurs in 
the dry months. Because recharge is seasonal, two 
values of sustained yield have been determined: 
300,000 gpd in the dry season (January-June) and 
600,000 gpd in the wet season. Proper management 
of the basin requires a stable water-table level so 
that wet-season recharge will replenish the stored 
groundwater removed during the dry-season pro- 
duction period. Recommendations include moving 
one well to overcome interference from other 
wells, continuation of water-level monitoring, in- 
stalling piezometers in all production wells, and 
implementing a two-season pumping schedule. 
(Atkins-Omniplan) 

W82-06524 


CALCULATIONS OF THE CAPACITY OF 
WATER INTAKES WITH CONSIDERATION 
OF GROUNDWATER LEAKAGE THROUGH 
STEEPLY DIPPING, POORLY PERMEABLE 
DEPOSITS, 

Moscow Combined Geological and Geophysical 
Expedition (USSR). 

A. M. Prosekov. 

Water Resources, Vol 8, No 3, p 336-340, May/ 
June, 1981. 2 Fig, 3 Ref. Translated from Vodnye 
Resursy, No 3, p 176-181, May/June, 1981. 


Descriptors: *Well yield, *Seepage, *Groundwater 
availability, *Artesian capacity, Geohydrology, 
Aquifer systems, Capacity, Permeability, Model 
studies, Numerical analysis, Oka-Tsna_ arch, 
Groundwater potential, Mathematical models, Hy- 
drodynamics, *USSR. 


The capacity of groundwater intake, considering 
leakage of groundwater through steeply dipping, 
poorly permeable deposits, was calculated for the 
200 km long crest part of the Oka-Tsna arch, a 
submeridional positive tectonic structure in the 
region of the Moscow artesian basins. A linear row 
of wells at the foot of the arch along its axis 
intercepts one aquifer, separated from a second 
aquifer by a poorly permeable clay layer, but re- 
ceiving some seepage. The results of the calcula- 
tions more reliably reflected natural conditions 
than a model with an impermeable boundary or an 
inhomogeneous bed. (Cassar-FRC) 
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LINEAMENTS AND FRACTURE TRACES, 
JENNINGS COUNTY AND JEFFERSON 
PROVING GROUND, INDIANA, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

T. K. Greeman. 

Geological Survey Open-File Report 81-1120, De- 
cember 1981. 17 p, 3 Fig, 1 Plate, 16 Ref. 


Descriptors: *Geological fractures, *Groundwater 
availability, *Water demand, *Aquifer characteris- 
tics, Wells, Drilling, Water yeild, Bedrock, 
Groundwater movement, Potential water supply, 
Maps, *Indiana, Jennings County, Jefferson Prov- 
ing Ground, Lineaments, Fracture traces. 


Location of vertical or near-vertical bedrock frac- 
tures observed throughout the study area in Indi- 
ana are shown on a lineament and fracture trace 
map. Wells drilled on these mapped features may 
yield adequate supplies for domestic use. Large 
yields may be available in southwest Jennings 
County. Two nearly horizontal sequences of 
middle-Paleozic limestone and dolomite, separated 
by a thin discontinuous shale unit, constitute the 
prinicpal aquifer. Many wells in this aquifer fail to 
supply household needs, whereas others supply 
several households. All wells in the aquifer have 
been located for the owners’ convenience and are 
randomly located in relation to lineaments and 
fracture traces. Pleistocene drift, averaging 25-30 
feet in thickness, did not restict lineament nad 
fracture-trace mapping. Well placement is impor- 
tant in this area, as fractures are a principal source 
of water to wells. In fractured bedrock areas, the 
most productive wells are at mapped lineament or 
fracture-trace intersections and at the lowest local 
altitude. Use of the lineament and fracture-trace 
map will not guarantee a sufficient ground-water 
supply, but it will minimize the chance of drilling 
an inadequate well. (USGS) 
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POTENTIOMETRIC MAP OF THE COCK- 

FIELD AQUIFER IN MISSISSIPPI, FALL 1980, 

Geological Survey, Jackson, MS. Water Resources 
iV. 

For primary bibliographic entry see Field 7C. 
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SUMMARY OF HYDROLOGIC TESTING IN 
TERTIARY LIMESTONE AQUIFER, TEN- 
NECO OFFSHORE EXPLORATORY WELL-- 
ATLANTIC OCS, LEASE-BLOCK 427 (JACK- 
SONVILLE NH 17-5), 

Geological Survey, Atlanta, GA. Water Resources 
Di 


IV. 
R. H. Johnston, P. W. Bush, R. E. Krause, J. A. 
Miller, and C. L. Sprinkle. 
Available from Supt. of Documents, GPO, Wash- 
ington, DC 20402, Price, $3.00. Geological Survey 
Water-Supply Paper 2180, 1982. 15 p, 7 Fig, 2 Tab, 
24 Ref. 


Descriptors: *Groundwater, *Test wells, *Con- 
fined aquifers, *Geochemistry, Geohydrology, 
Geohydrologic units, Limestone, Drilling, Conti- 
nental shelf, Saline-freshwater interfaces, Data col- 
lections, *Atlantic outer-continental shelf, Drill- 
stem tests. 


A summary of hydrologic testing in an offshore 
oil-test well drilled for Tenneco, Inc. 55 miles east 
of Fernandina Beach, Fla., is presented. The inter- 
val tested (1,050 to 1,070 feet below sea level) is in 
a calcarenite that is equivalent to the Ocala Lime- 
stone (late Eocene) of onshore Florida and South 
Georgia. Onshore the Ocala forms the highly pro- 
ductive Tertiary limestone aquifer system of the 
southeastern United States. Pressure-head meas- 
urements indicate an equivalent freshwater head of 
24 to 29 feet above sea level. This pressure-head 
measurement and an earlier one made in the nearby 
JOIDES J-1 hole are the only hydraulic head 
determinations to date in the offshore extensions of 
any of the aquifers underlying the Atlantic Coastal 
Plain. The drill-stem test recovered water samples 
containing about 7,000 milligrams per liter chlo- 
ride. However, seawater used in the drilling proc- 
ess apparently contaminated the samples and the 





formation water is considered slightly fresher. The 
head and salinity data from the Tenneco well 
suggest that the sampled interval lies in the transi- 
tion zone between fresh and seawater in the lime- 
stone aquifer. These data, when viewed with simi- 
lar data from JOIDES J-1, show the transition 
zone to the slope very slightly landward. Heads at 
both wells are compatible with the onshore flow 
system as it existed prior to development. (USGS) 
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GROUND WATER IN THE PIEDMONT 
UPLAND OF CENTRAL MARYLAND, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

C. A. Richardson. 

Available from Supt. of Documents, GPO, Wash- 
ington, DC 20402, Price, $3.00. Geological Survey 
Water-Supply Paper 2077, 1982. 42 p, 7 Fig, 7 Tab, 
28 Ref. 


Descriptors: *Groundwater, *Aquifers, *Ground- 
water availability, *Geohydrology, Aquifer char- 
acteristics, Water table, Wells, Water yield, Water 
quality, Water use, Water supply, *Maryland, 
Maryland Piedmont. 


Aquifers in a 130-square-mile area of the central 
Maryland and Piedmont, are shown to be the sole 
or principal source of water. The study area is 
underlain chiefly by crystaline rocks and partly by 
unaltered sandstones and siltstones. The ground 
water is derived from local precipitation and gen- 
erally occurs under water-table condtions. Its 
movement is restricted by the lack of interconnect- 
ed openings, and most ground water occurs within 
300 feet of the land surface. Hydrographs indicate 
no long-term change in ground-water storage. A 
few wells yield more than 100 gallons per minute, 
but about 70 percent of 286 inventoried wells yield 
10 gallons per minute or less; most specific capaci- 
ties are less than 1.0 gallon per minute per foot. 
The ground-water quality is generally satisfactory 
without treatment and there are no known wide- 
spread pollution problems. Estimated daily figures 
on ground-water use are as follows: 780,000 gal- 
lons for domestic purposes; 55,000 for commercial 
purposes; and 160,000 for public supply. Although 
part of the area is served by an existing surface- 
water supply and could be served by possible 
extension of those and other public-supply water 
mains, much of the rural population is dependent 
on the ground water available from private wells, 
tapping the single aquifer that underlies any given 
location. Neither the ground-water conditions nor 
this dependence on individual wells is unique to 
the study area, but, rather, applies to the entire 
Piedmont province. (USGS) 
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POROUS MEDIA EQUIVALENTS FOR NET- 
WORKS OF DISCONTINUOUS FRACTURES, 
California Univ., Berkeley. Lawrence Berkeley 


ab. 
J. C. S. Long, J. S. Remer, C. R. Wilson, and P. A. 
Witherspoon. 

Water Resources Research, Vol 18, No 3, p 645- 
658, June, 1982. 12 Fig, 4 Tab, 36 Ref. 


Descriptors: *Porous media, *Model studies, Ca- 
pillary water, Porosity, Soil porosity, Rocks, Rock 
properties, *Permeability, *Fracture permeability, 
Groundwater movement, Hydrology. 


The theory of flow through fractured rock and 
homogeneous anisotropic porous media is used to 
determine when a fractured rock behaves as a 
continuum. A fractured rock can be said to behave 
like an equivalent porous medium when there is an 
insignificant change in the value of the equivalent 
permeability with a small addition or subtraction to 
the test volume and when an equivalent permeabil- 
ity tensor exists which predicts the correct flux 
when the direction of a constant gradient is 
changed. Field studies of fracture geometry are 
reviewed, and a realistic two-dimensional fracture 
system model is developed. The shape, size, orien- 
tation, and location of fractures in an impermeable 
matrix are random variables in the model. These 
variables are randomly distributed according to 
field data currently available in the literature. The 


fracture system models are subjected to simulated 
flow tests. The results of the flow tests are plotted 
as permeability ellipses. The size and shape of these 
permeability ellipses show that fractured rock does 
not always behave as a homogeneous, anisotropic 
porous medium with a symmetric permeability 
tensor. Fracture systems behave more like porous 
media when fracture density is increased, apertures 
are constant rather than distributed, orientations 
are distributed rather than constant, and larger 
sample sizes are tested. Preliminary results indicate 
that the use of this new tool will enhance the 
ability to analyze field data on fractured rock 
systems. The tool can be used to distinguish be- 
tween fractured systems which can be treated as 
porous media and fractured systems which must be 
treated as a collection of discrete fracture flow 
paths. (Baker-FRC) 
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AN UPSTREAM FINITE ELEMENT METHOD 
FOR SOLUTION OF TRANSIENT TRANS- 
PORT EQUATION IN FRACTURED POROUS 
MEDIA, 

California Univ., Berkeley. Lawrence Berkeley 
Lab. 

J. Noorishad, and M. Mehran. 

Water Resources Research, Vol 18, No 3, p 588- 
596, June, 1982. 7 Fig, 1 Tab, 21 Ref. 


Descriptors: *Solute transport, *Mathematical 
studies, *Porosity, *Porous media, Capillary water, 
*Finite element method, Groundwater, Geologic 
fractures, *Fractured porous media. 


The problem of two-dimensional transient trans- 
port of solutes in fractured porous media is consid- 
ered using an upstream finite element scheme. The 
processes of advection, dispersion, diffusion, ad- 
sorption, and first-order reaction in the fracture 
and porous matrix are included in the mathemat- 
ical model. The numerical algorithm first solves 
the fluid flow problem in the region of interest and 
then by an auxiliary finite element routine the 
nodal point velocities of the continuum elements 
are determined. This procedure ensures continuity 
of velocity across element boundaries, and also it is 
required for implementation of upstream weighting 
functions. Fracture element velocities are average 
velocities calculated directly from endpoint pres- 
sures. Knowing the fluid flow field, the code then 
solves the transport equation using its own non- 
symmetric solver. A unique feature of this study is 
the representation of discrete fractures by two- 
nodal point elements. This facilitates the mesh gen- 
eration and numbering of the elements as well as 
enhancing the computation efficiency and reducing 
the required computer storage. The validity of the 
numerical scheme was established through com- 
parison with existing one- and two-dimensional 
analytic solutions. (Baker-FRC) 
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IDENTIFICATION OF AQUIFER TRANSMIS- 
SIVITIES; THE COMPARISON MODEL 
METHOD, 

Milan Univ. (Italy). Inst. of Geofisica. 

G. Ponzini, and A. Lozej. 

Water Resources Research, Vol 18, No 3, p 597- 
622, June, 1982. 27 Fig, 1 Tab, 17 Ref. 


Descriptors: *Model studies, *Aquifer properties, 
Hydrogeology, *Groundwater, *Transmissivity, 
Geology, Hydrology, Piezometric head, Math- 
ematical studies, Water resources development, 
Groundwater management. 


A method is presented for solving the inverse 
problem in hydrogeology. The method is suitable 
for computing the interblock transmissivities (har- 
monic mean or others) referred to the sides of the 
network blocks of a nonhomogeneous, anisotropic 
aquifer in steady state flow. The interblock trans- 
missivities computing procedure is based on the 
comparison between real gradients and those gen- 
erated by a comparison model whose initial trans- 
missivity value is arbitrarily chosen and constant 
throughout the surveyed area. Alternative solu- 
tions of interblock transmissivities, one for each 
constant initial transmissivity value utilized in the 
comparison model, are obtained. In general these 


WATER CYCLE—Field 2 


Groundwater—Group 2F 


solutions differ from each other, but all present 
characteristics of being able to reproduce the real 
piezometric heads, respecting the geometry and 
the boundary conditions of the real aquifer. The 
selection of the value or set of values of the initial 
transmissivity to put into the permit selection of a 
value or a set of values of initial transmissivity. 
These criteria exploit only the data needed for the 
solution of the inverse problem and lead to a 
suitable initial transmissivity which allows one to 
obtain a good and meaningful solution of comput- 
ed interblock transmissivities. The comparison 
model method and the two aforementioned criteria 
have been applied to a numerical case study, giving 
good results. (Baker-FRC) 

W82-06859 


A DIMENSIONLESS PARAMETER = AP- 
PROACH TO THE THERMAL BEHAVIOR OF 
AN AQUIFER THERMAL ENERGY STORAGE 
SYSTEM, 

California Univ., Berkeley. Lawrence Berkeley 
Lab. 

C. Soughty, G. Hellstrom, and C. F. Tsang. 

Water Resurces Research, Vol 18, No 3, p 571-587, 
June, 1982, 19 Fig, 1 Tab, 26 Ref. 


Descriptors: *Aquifers, *Thermal water, Storage, 
Aquifer properties, *Thermal pollution, Heated 
water, Plumes, Thermal power, Hydrothermal 
studies, Heat, Model studies. 


Thermal behavior around a storage well is consid- 
ered in the case when buoyancy effects can be 
neglected. A dimensionless formulation of the 
energy transport equations for the aquifer system is 
presented, and the key dimensionless parameters 
are discussed. A numerical model using a steady 
flow field is used to simulate heat transport in the 
aquifer and confining layers around the injection/ 
production well during the aquifer thermal energy 
storage (ATES) cycle. The key parameters are 
varied to understand their influence on the percent 
of the injected energy that can be recovered and 
the temperature of the extracted water. The stor- 
age volume appeared as a fundamental parameter 
of the system. The relative heat loss was roughly 
proportional to the surface to volume ratio. The 
thermal behavior of the storage system was very 
sensitive to the value of the effective thermal con- 
ductivity in the aquifer. After an initial transient 
period, the heat loss through the upper surface of 
the aquifer was determined by the thickness of the 
cap rock. The cycle is divided into periods of 
injection, storage, production and rest in accord- 
ance with the supply and demand of heat. The 
relative duration of these periods appears to have a 
fairly small influence on the recovery factor when 
the length of the cycle is constant. The recovery 
factor when the length of the cycle is constant. 
The recovery factor increased with the number of 
storage cycles. During each cycle heat was lost to 
the cold surroundings. The thermal pollution ap- 
pears ‘9 spread out at a rather slow rate when 
there is no regional flow in the aquifer. The shape 
of the heated volume should be as compact as 
possible to minimize the heat loss. (Baker-FRC) 
W82-06861 


NUMERICAL TREATMENT OF LEAKY 
AQUIFERS IN THE SHORT TIME RANGE, 
Universidad Nacional Autonoma de Mexico. 
Mexico City. Centro de Investigaciones en Mate- 
maticas Aplicadas y en Sistemas. 

B. Chen, and I. Herrera. 

Water Resources Research, Vol 18, No 3, p 557- 
562, June, 1982. 1 Fig, 4 Tab, 12 Ref. 


Descriptors: *Aquifers, *Leakage, Mathematical 
equations, Model studies, Mathematical models, 
*Leaky aquifers, Water loss, Permeability. 


A procedure is presented which permits the avoid- 
ance, to a large extent, of several difficulties in the 
numerical treatment of leaky aquifers in the short 
time range. The method is based on the integrodif- 
ferential equations approach. A method that can be 
applied to control the error is also presented. 
Leaky aquifers are characterized by the fact that 
the permeabilities of the semipervious layers sepa- 
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rating the main aquifers are very small. When the 
difference in permeabilities between the main 
aquifers and the aquitards is one order of magni- 
tude or more, the flow can be taken as vertical in 
the aquitards. Attention is restricted to the case of 
one main aquifer limited above by one aquitard and 
overlying an impermeable bed. The analysis is 
applicable, however, to a multiaquifer system in 
the short time range because in this range the 
interaction between the main aquifers is not per- 
ceptible. Also, if the main aquifer overlies another 
aquitard, the modification of the arguments is 
straightforward. (Baker-FRC) 

W82-06863 


SALTWATER ENCROACHMENT 
AQUIFER: A CASE STUDY, 

Asian Inst. of Tech., Bangkok (Thailand). 
A. D. Gupta, and P. N. D. D. Yapa. 

Water Resources Research, Vol 18, No 3, p 546- 
556, June, 1982, 14 Fig, 18 Ref. 
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Descriptors: *Aquifers, *Saline water intrusion, 
Model studies, Encroachment, Saline water, Salin- 
ity, Brines, Seawater, *Thailand, Bangkok. 


A study was undertaken to provide an insight into 
the mechanism of saltwater contamination based 
on the phenomenon of hydrodynamic dispersion. 
An approach considering both analytical and nu- 
merical models for assessing the saltwater en- 
croachment phenomenon in an aquifer was found 
to be quite efficient in field situations with limited 
information available on salt concentration and 
parametric variations. A case study of saltwater 
encroachment in Bangkok, Thailand was used to 
illustrate this approach in identifying the sources of 
contaminating water and in evaluating the effec- 
tiveness of the water quality monitoring network. 
The important point to be noted is the advantage 
of doing a one-dimensional model analysis and a 
two-dimensional model analysis simultaneously. By 
this means computing effort will be minimized, and 
in addition, a proper assessment for the approxima- 
tion of the parameters can be made. It was con- 
cluded that saltwater encroachment in the Phra 
Pradaeng aquifer does not occur only from the sea. 
Connate water bodies entrapped in sediments from 
the time of deposition under marine coditions are 
predominant in the contamination of fresh water 
supplies. These bodies are located to the west and 
southwest of the Chao Phraya River, where the 
average initial chloride concentration was about 
8000 mg/liter. Either vertical leakage of saltwater 
from the upper aquifer of brackish water content 
occurs, or some wells from which wate samples 
had been collected were improperly grouted. Both 
conditions may have existed. Attempts will be 
made in Thailand to simulate salt water movement, 
along with the simulation of the flow regimes. 
(Baker-FRC) 

W82-06864 


GEOPHYSICAL RECONNAISSANCE OF 
LEMMON VALLEY, WASHOE COUNTY, 
NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

D. H. Schaefer, and D. K. Maurer. 

Open-File Report 80-1123 (WRI), 1981. 29 p, 18 
Fig, 12 Ref. 


Descriptors: *Groundwater, *Geophysis, *Gravity 


studies, Aluvial deposits, Bedrock, Resistivity, 
Playas, Water quality, *Nevada, Washoe County, 
Lemmon Valley, Silver Lake. 


Rapid growth in the Lemmon Valley area, 
Nevada, during recent years has put increasing 
importance on knowledge of stored ground water 
for the valley. Data that would fill voids left by 
previous studies are depth to bedrock and depth to 
good-quality water beneath the two playas in the 
valley. Depths to bedrock calculated from a grav- 
ity survey in Lemmon Valley indicate that the 
western part of Lemmon Valley is considerably 
deeper than the eastern part. Maximum depth in 
the western part is about 2,600 feet below land 
surface. This depression approximately underlies 
the Silver Lake playa. A smaller, shallower depres- 
sion with a maximum depth of about 1,500 feet 


below land surface exists about 2.5 miles north of 
the playa. The eastern area is considerably shal- 
lower. The maximum calculated depth to bedrock 
is about 1,000 feet below land surface, but the 
depth throughout most the eastern area is only 
about 400 feet below land surface. An electrical 
resistivity survey in Lemmon Valley consisting of 
10 Schlumberger soundings was conducted around 
the playas. The maximum depth of poor-quality 
water (characterized by a resistivity less than 20 
ohm-meters) differed considerably from place to 
place. Maximum depths of poor-quality water be- 
neath the playa east of Stead varied from about 120 
feet to almost 570 feet below land surface. At the 
Silver Lake playa, the maximum depths varied 
from about 40 feet in the west to 490 feet in the 
east. (USGS) 

W82-06949 


RECONNAISSANCE OF THE GROUND- 
WATER RESOURCES OF KINGS AND 
QUEENS COUNTIES, NEW YORK, 

Geological Survey, Syosset, NY. Water Resources 
Div. 

For primary bibliographic entry see Field 4B. 
W82-06952 
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SOIL MOISTURE FLOW FOR POINT AND 
LINE SOURCES - COMPUTER PROGRAMS 
FOR LINEARIZED SOLUTIONS, 

Arizona Univ., Tucson. Dept. of Soils, Water, and 
Engineering. 

A. W. Warrick, D. O. Lomen, and P. J. Tonellato. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243528, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Report, 1981. 78 p, 2 Fig, 6 Tab, 18 Ref, 4 Append. 
OWRT B-097-ARIZ(1). 


Descriptors: *Soil moisture, *Water pollution 
sources, *Computer programs, *Trickle irrigation, 
*Numerical analysis, Groundwater runoff, Linear 
programming, Mathematical studies, Statistical 
analysis, Algorithms, Experimental design, Water 
use, Mathematical models, Algorithms, Plant 
growth, Ecological effects, Simulation analysis, 
Soil water. 


Theory, computer program subroutines, and appli- 
cations are described which demonstrate ready 
application of available solutions descriptive of 
flow from line and point sources. The linearized 
forms presented are the only analytical (as opposed 
to numerical) forms currently available, which are 
relevant to trickle irrigation geometries. The basic 
approach has been to document ready-to-use FOR- 
TRAN programs which can be used, in whole or 
in part, to give numerical answers. The programs 
can be directly used without studying their deriva- 
tions. Applications are illustrated in eight examples 
appropriate to trickle irrigation, with the data and 
Output presented. The examples range from a 
steady-state line source, to a cyclical point source 
with a cylindrical sink to simulate plant water 
uptake from the soil. Two of the computer pro- 
grams presented are set up to solve important two- 
and three-dimensional problems. For cases not 
covered by these two programs, subroutines are 
given as a shortcut to compose algorithms needed 
to compute the solution. Answers are expressed in 
tabular and plot formats, giving distributions of 
matric flux potentials and pressure heads. (Zie- 
linski-MAXIMA) 

W82-05928 


EVALUATING NEAR-SURFACE SOIL MOIS- 
TURE USING HEAT CAPACITY MAPPING 
MISSION DATA, 

Texas A and M Univ., College Station. Remote 
Sensing Center. 

For primary bibliographic entry see Field 7B. 
W82-05956 


A COMPARISON OF THREE INFILTRATION 
MODELS, 


Kentucky Univ., Lexington. Dept. of Agricultural 
Engineering. 

B. N. Wilson, D. C. Slack, and R. A. Young. 
Transactions of the ASAE, Vol 25, No 2, p 349- 
356, March/April, 1982. 3 Fig, 6 Tab, 30 Ref. 


Descriptors: *Infiltration, *Surface sealing, *Soil 
water, Model studies, Green-Ampt-Mein-Larson 
models, Ponding. 


The theoretical development and performance of 
three infiltration models are compared. The models 
were an unmodified Green-Ampt-Mein-Larson 
model (GAML-UNMOD), a similar model modi- 
fied to account for entrapped air (GAML-ETA), 
and a model which includes air entrapment and air 
resistance effects (GAML-ART). The GAML- 
UNMOD model, conceptually the simplest, did 
not predict time to surface ponding accurately. 
The errors were probably a result of unmodified 
saturated hydraulic conductivity values. The 
GAML-ETA predicted time to ponding reason- 
able well but greatly overestimated infiltration on 
wetter soils. The GAML-ART model produced 
the best overall results but tended to overestimate 
on wet soils. This problem with overprediction on 
wet soils may be a result of partial surface sealing 
during preceding dry runs. Field data were ob- 
tained in Minnesota on four soil types (loam, loamy 
sand, and two clay loams) using a sprinkling infil- 
tometer. These infiltration models should be used 
with caution on disturbed watersheds and on soil 
susceptible to surface sealing. (Cassar-FRC) 
W82-05965 


FURROW INTAKE RATES AND WATER MAN- 
AGEMENT, 

Science and Education Administration, Kimberly, 
ID. Snake River Conservation Research Center. 
For primary bibliographic entry see Field 3F. 
W82-05968 


FIELD EVALUATION OF FURROW INFIL- 
TRATION AND ADVANCE FUNCTIONS, 
Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Engineering. 

For primary bibliographic entry see Field 3F. 
W82-05969 


A SALT AND WATER BALANCE MODEL FOR 
SILT LOAM SOIL CROPPED TO RICE AND 
SOYBEAN, 

Arkansas Univ., Fayetteville. Water Resources Re- 
search Center. 

J. T. Gilmour, J. A. Ferguson, and B. R. Wells. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-254962, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Publication No 82, December 1981. 57 p, 16 Fig, 5 
Tab, 4 Ref, 1 Append. OWRT A-045-ARK(1), 14- 
34-0001-8004. 


Descriptors: *Computer models, *Salt balance, 
*hydrologic budget, *Rice, *Soybean, *Irrigation 
practices, Model studies, Mathematical models, 
Mathematical studies, Computer programs, Irriga- 
tion water, Irrigation, Physiographic balance, Phy- 
siographic provinces, Soil water, Silt, Loam, Soil 
types. 


A computer model was developed for describing 
salt and water balances for a silt loam soil common 
to the Arkansas Grand Praire physiographic 
region. This model was used to assess ten years 
(1966-75) of weather data for two divergent cases 
with respect to salt accumulation: one, a rice- 
soybean rotation, with soybean irrigated; the other, 
a rice-soybean-soybean rotation, with soybean not 
irrigated. The salts considered were: calcium, mag- 
nesium, sodium, sulfate, chloride, and the precipi- 
tate, calcium carbonate. Without soybean irriga- 
tion, less evapotranspiration, greater infiltration, 
and less runoff were observed during the fallow 
season than when soybeans were irrigated. Other 
water balance differences were small. Further, 
annual salt additions were notably larger when 
soybeans were irrigated and rice occurred more 
frequently in the rotation. Most salt additions oc- 
curred during the rice season for either case stud- 





ied. Accumulation of a given soil salt increased 
linearly with an increase in irrigation water con- 
centration for that salt, with the rate of increase 
greatest for sulfate and least for magnesium. The 
weather data file and the computer program for 
the model _ delineated. (Zielinski- MAXIMA) 
W82-06172 


SIZE AND SHAPE IN RAISED MIRE ECOSYS- 
TEMS: A GEOPHYSICAL MODEL, 

Dundee Univ. (Scotland). Dept. of Biological Sci- 
ences. 

H. A. P. Ingram. 

Nature (London), Vol 297, No 5864, P 300-303, 
May, 27, 1982. 5 Fig, 1 Tab, 36 Ref. 


Descriptors: *Bogs, *Model studies, Waterlogging, 
Drainage, Wetlands, *Peat bogs, Mathematical 
studies, Geophysics. 


The development of raised mires or raised bogs is 
marked by the accumulation of peat deposits 
which, in surface profile, resemble inverted clock 
glasses. The growth of such a deposit is possible 
because it remains perennially waterlogged almost 
to its upper surface. The central parts of the sur- 
face may lie at altitudes up to 10 meters above the 
marginal lagg steams into which the deposit of 
raised mires is examined. Having identified imped- 
ed drainage as the mechanism, implications for the 
shapes of these ecosystems are then considered. A 
groundwater mound hypothesis is _ presented, 
which appears to have a secure physical founda- 
tion and is considered with evidence from various 
sources. The model used involves impeded drain- 
age and is in good accordance with the structure of 
the peat and basic tenets of soil physics. At Dun 
Moss, a small raised mire in east Perthshire, 
enough hydrological and soil physical data were 
available to conduct a preliminary test, and the 
elliptical shape and proportions of the mire surface 
profile are in agreement with the model used. 
(Baker-FRC) 

W82-06215 


VADOSE ZONE PERMEABILITY TESTS: 
SUMMARY, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

D. B. Stephens, and S. P. Neuman. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
No HYS, p 623-639, May, 1982. 9 Fig, 1 Tab, 30 
Ref. OWRT A-076-ARIZ. 


Descriptors: *Mathematical studies, *Boreholes, 
*Permeability coefficient, *Soil water, *Vadose 
water, Infilitration, Groundwater movement, Hy- 
draulic permeability, Permeability, Mathematical 
equations, Soil water table, Water table fluctu- 
ations, Capillary water. 


The accuracy of existing formulas for evaluating 
the saturated hydraulic conductivity or permeabil- 
ity coefficient in constant head infiltration tests is 
examined in the first part of a three part study on 
borehole technology. Formulas are available for 
open and partly cased boreholes and deep and 
shallow water table conditions. Not all the availa- 
ble solutions are compatible with each other, and 
some may lead to values of saturated hydraulic 
conductivity which differ by as much as several 
hundred percent from values obtained by other 
formulas under the same test conditions. None of 
the solutions account for capillary effects, soil het- 
erogeneity, anisotropy or the possibility that part 
of the flow may take place under unsaturated 
conditions. Problems of application of Cecen’s 
methodology to actual field situations are dis- 
cussed. The United States Bureau of Reclamation 
formulas may also be inaccurate for an open-hole 
test above an impermeable layer since, in reality, 
the flow is not purely horizontal and takes place 
under nonsteady-state conditions. (Geiger-FRC) 
W82-06301 


VADOSE ZONE PERMEABILITY TESTS: 
STEADY STATE RESULTS, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

D. B. Stephens, and S. P. Neuman. 


Journal of the Hydraulics, Division, Proceedings 
of the American Society of Civil Engineers, Vol 
108, No HY5, p 640-659, May, 1982. 16 Fig, 1 Tab, 
29 Ref. OWRT A-076-ARIZ. 


Descriptors: *Boreholes, *Soil water, *Infiltration, 
*Vadose water, *Permeability coefficient, Math- 
ematical studies, Model studies, Groundwater 
movement, Water table fluctuations, Mathematical 
models, Saturation. 


The mathematical accuracy of formulas used to 
determine the saturated conductivity from constant 
head borehole infiltration tests above the water 
table was tested under the assumption that the 
concept of free surface flow is valid. The effects 
that unsaturated soil conditions may have on the 
validity of the free surface concept were also stud- 
ied using free surface and saturated-unsaturated 
flow models. Free surface model steady state simu- 
lations agreed well with analytical solutions but 
gave a distorted view of the infiltration process. 
Saturated-unsaturated models used to describe 
quasi-steady state conditions showed that only a 
small volume of soil near the borehole is complete- 
ly saturated with water. An empirical solution was 
developed for deep table conditions to calculate 
the saturated hydraulic conductivity with im- 
proved accuracy. The development of a complete- 
ly general formula is extremely difficult due to the 
effects of borehole geometry, unsaturated soil 
characteristics, water table depth, heterogeneity, 
and anisotropy. (Geiger-FRC) 

W82-06302 


VADOSE ZONE PERMEABILITY TESTS: UN- 
STEADY FLOW, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

D. B. Stephens, and S. P. Neuman. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
No HYS, p 660-677, May, 1982. 14 Fig, 2 Tab, 15 
Ref. OWRT A-076-ARIZ. 


Descriptors: *Boreholes, *Infiltration, *Soil water, 
*Vadose water, *Permeability coefficient, Math- 
ematical studies, Model studies, Water table fluctu- 
ations, Mathematical models, Graphical methods, 
Saturation, Soil properties, Groundwater move- 
ment, Flow rates, Permeability. 


During constant head borehole infiltration tests in 
the vadose zone, saturated-unsaturated flow 
models were used to simulate transient conditions. 
The time required to reach steady state, the 
volume of injected water required to reach steady 
state, and the question of whether early time data 
from a borehole infiltration test could be used to 
estimate saturated hydraulic conductivity were 
also examined. Infiltration rate varied directly with 
saturated hydraulic conductivity and was affected 
by unsaturated soil properties, antecedent moisture 
conditions, anisotropy and borehole conditions. 
Saturated hydraulic conductivity may be overesti- 
mated if the U.S. Bureau of Reclamation method 
of determining when to terminate a test is used. By 
using a graphical method which utilizes extrapola- 
tion of data collected during the early portion of a 
test, lengthy tests and the need for large volumes 
of water are eliminated when estimating flow rate 
at steady state. (Geiger-FRC) 

W82-06303 


SIMULATION OF SOLUTE TRANSPORT 
USING A TRANSFER FUNCTION MODEL, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

W. A. Jury. 

Water Resources Research, Vol 18, No 2, p 363- 
368, April, 1982. 4 Fig, 20 Ref. 


Descriptors: *Simulation analysis, *Mathematical 
studies, *Soil water, Water transport, *Mathemat- 
ical models, Flow, Soil solution, *Solutes, Spatial 
distribution, Probability distribution, Infiltration, 
Prediction, Velocity, Soil environment. 


A transfer function model is proposed for simulat- 
ing solute transport under natural field conditions 
where substantial variability exists in water trans- 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


port properties. A transfer function model is a 
device commonly used by electrical engineers and 
hydrologists to characterize systems whose inter- 
nal mechanisms are unknown or unknowable. This 
approach measures the distribution of solute travel 
times from the soil surface to a reference depth. 
Using the distribution function, it is possible to 
simulate average solute concentration for a given 
depth or time, and to predict the probability of 
extremely long or short travel times for a mobile 
chemical. Since in the few existing studies of soil 
water distributions, it was found that a lognormal 
function describes the relevant parmeter, that is the 
distribution to which the travel time density func- 
tion is fitted in this study. (Titus-FRC) 

W82-06318 


ECOLOGICAL OPTIMALITY IN WATER-LIM- 
ITED NATURAL SOIL-VEGETATION SYS- 
TEMS 1. THEORY AND HYPOTHESIS, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 21. 
W82-06321 


ESTIMATING SOIL WATER RETENTION 
FROM SOIL PROPERTIES, 

Science and Education Administration, Beltsville, 
MD. Hydrology Lab. 

W. J. Rawls, and D. L. Brakensiek. 

Journal of the Irrigation and Drainage Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No IR2, p 166-171, June, 1982. 1 
Tab, 18 Ref. 


Descriptors: *Soil moisture retention, *Soil proper- 
ties, Soil types, Soil water, *Matric potential. 


Three levels of regression equations for predicting 
soil water retention at 12 matric potentials (-0.04 to 
-15 bar) were developed based on: (1) percent sand 
silt, and clay, percent organic mater, and bulk 
density; (2) number 1 variables plus -15 bar soil 
water retention value; and (3) number 2 variables 
plus -0.33 bar soil water retention value. Data for 
this study included 500 soils consisting of 2543 soil 
horizons from 18 states and covered a wide variety 
of soil types. Addition of the -0.44 bar and -15 bar 
soil retention values greatly increased the accuracy 
of the equations. These equations can be used to 
estimate water retention characteristics without ex- 
pensive laboratory determinations. (Cassar-FRC) 
W82-06332 


A FIELD TEST OF THE TRANSFER FUNC- 
TION MODEL FOR PREDICTING SOLUTE 
TRANSPORT, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

W. A. Jury, L. H. Stolzy, and P. Shouse. 

Water Resources Research, Vol 18, No 2, p 369- 
375, April, 1982. 1 Tab, 8 Fig, 13 Ref. 


Descriptors: *Mathematical models, *Solutes, 
Field investigation, ‘*Probability distribution, 
Water transport, Chloride, Irrigation, Soil water, 
Soil solution, Saturation, Statistical analysis, 
Leaching, Calibrations. 


A model proposed for predicting average values of 
solute concentration as a function of depth and 
time, based on a transfer function model, is tested 
on a field experiment. The model, which requires 
knowledge of the distribution of solute travel times 
to a given depth within a field, predicts average 
soil solute concentrations and the probability of 
extreme behavior. The experiment consisted of an 
initial calibration of a pulse of solute past numerous 
samplers at a constant depth. The shape of the 
solute pulse was then predicted for different 
depths, with good agreement between predicted 
and measured values. A further test of the model 
involved taking soil cores after 170 days. Good 
agreement was found in this test as well. The 
experiment suggests that the number of replicate 
samples required depends on the degree to which 
extreme values are important. (Titus-FRC) 
W82-06339 
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ANALYTICAL SOLUTIONS OF THE ONE-DI- 
MENSIONAL CONVECTIVE-DISPERSIVE 
SOLUTE TRANSPORT EQUATION, 

Science and Education Administration, Riverside, 
CA. Salinity Lab. 

M. T. van Genuchten, and W. J. Alves. 

Technical Bulletin No 1661, June 1982. 151 p, 5 
Fig, 1 Tab, 45 Ref, 2 Append. 


Descriptors: *Solute transport, *Mathematical 
models, *Computer models, *Soil water, Convec- 
tion, Adsorption, Laplace equation. 


The rate at which a chemical constituent moves 
through soil is determined by several transport 
mechanisms. This compendium lists available 
mathematical models and associated computer pro- 
grams for solution of the one-dimensional convec- 
tive-dispersive solute transport equation. The gov- 
erning transport equations include terms account- 
ing for convection, diffusion and dispersion and 
linear equilibrium adsorption. In some cases, the 
effects of zero-order production and first-order 
decay have also been taken into account. Some of 
the listed solutions have been published previously. 
Others were not available and have been derived 
to make the list of solutions more complete. User- 
oriented FORTRAN IV computer programs of 
several analytical solutions are given in an appen- 
dix. All programs were successfully tested on an 
IBM 370/155 computer. Results of each program 
were compared with results based on a numerical 
solution of the governing transport equation, in 
order to check the programming accuracy of each 
solution. A list of Laplace transforms used to 
derive the analytical solutions is also provided. 
(Moore-SRC) 

W82-06408 


A COMPARISON OF NUMERICAL SOLU- 
TIONS OF THE ONE-DIMENSIONAL UN- 
SATURATED FLOW AND MASS TRANSPORT 
EQUATIONS, 

Agriculture Research Service, Riverside, CA. Sa- 
linity Lab. 

M. T. Van Genuchten. 

Advances in Water Resources, Vol 5, No 1 p 47- 
55, March, 1982. 8 Fig, 1 Tab, 20 Ref. 


Descriptors: *Solute transport, *Numerical analy- 
sis, *Soil water, *Finite element method, *Finite 
difference methods, Unsaturated flow, Saturated 
flow, Fate of pollutants, Model studies, Infiltration, 
Mathematical models, Hydrodynamics. 


The accuracy and computational efficiency of four 
numerical methods for solving governing one-di- 
mensional flow and mass transport equations are 
compared. The methods are those of finite differ- 
ences (FD), linear finite elements (LFE), mass- 
lumped linear finite elements (MFE), and Hermi- 
tian cubic finite elements (HFE). These equations 
are useful for studying movement of fertilizers, 
pesticides, salts, and domestic and industrial wastes 
in the soil. The sample problem is a field infiltra- 
tion experiment in which water and chlorides infil- 
trate into a deep, homogeneous soil profile. All 
four numerical schemes give accurate results, but 
the HFE scheme most nearly duplicates the cor- 
rect solution. Computer times vary widely, de- 
pending on the number and size of elements, 
number of time steps, etc. The GFD and MFE 
schemes generate the most stable conditions in the 
presence of a steep moisture front (infiltration in a 
dry soil); the HFE scheme is better for locating the 
correct spatial position of the moisture front. Se- 
lection of a numerical scheme should consider its 
potential use. Factors affecting accuracy and com- 
putational efficiency are programming details of 
the iterative scheme, magnitude of the time step, 
the presence of adsorption and decay reactions, 
and the required accuracy. (Cassar-FRC) 
W82-06547 


AN EMPIRICAL METHOD FOR DETERMIN- 
ING AVERAGE SOIL INFILTRATION RATES 
AND RUNOFF, POWDER RIVER STRUCTUR- 
AL BASIN, WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

J. G. Rankl. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-201732, 
Price codes: A03 in paper copy, AOI in microfiche. 
Geological Survey Water-Resources Investigations 
81-76, April 1982, 38 p, 18 Fig, 10 Ref. 


Descriptors: *Soil water, *Infiltration rate, *Sur- 
face runoff, *Rainfall-runoff relationships, Rainfall 
intensity, Antecedent moisture, Channel storage, 
Water storage, Permeability, Soil types, Soil classi- 
fication, *Wyoming, Powder River basin, Incipient 
ponding. 


This report describes a method to estimate infiltra- 
tion rates of soils for use in estimating runoff from 
small basins. Average rainfall intensity is plotted 
against storm duration on log-log paper. All rain- 
fall events are designated as having either runoff or 
nonrunoff. A power-decay-type curve is visually 
fitted to separate the two types of rainfall events. 
This separation curve is an incipient-ponding curve 
and its equation describes infiltration parameters 
for a soil. For basins with more than one soil 
complex, only the incipient-ponding curve for the 
soil complex with the lowest infiltration rate can 
be defined using the separation technique. Incip- 
ient-ponding curves for soils with infiltration rates 
greater than the lowest curve are defined by rank- 
ing the soils according to their relative permeabili- 
ties and optimizing the curve position. A compari- 
son of results for six basins produced computed 
total runoff for all events used ranging from 16.6 
percent less to 2.3 percent more than measured 
total runoff. (USGS) 
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A KINEMATIC MODEL FOR SURFACE IRRI- 
GATION: AN EXTENSION, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Mathematics. 
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A UNIVARIATE VERSUS A MULTIVARIATE 
PARAMETER DISTRIBUTION IN A _ STO- 
CHASTIC-CONCEPTUAL ANALYSIS OF UN- 
SATURATED FLOW, 

Agricultural Research Organization, Bet Dagan 
(Israel). Inst. of Soils and Water. 

D. Russo, and E. Bresler. 

Water Resources Research, Vol 18, No 3, p 438- 
488, June, 1982. 4 Fig, 1 Tab, 18 Ref. 
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Comparisons were made between solutions of sto- 
chastic-conceptual flow problems obtained by 
using two approaches: assuming that the spatial 
variability of soil hydraulic properties is expressed 
by a single stochastic parameter or assuming that 
this variability is described by five random param- 
eters. Two cases of one-dimensional vertical flow 
were analyzed: piston flow of solute under steady 
uniform surface water recharge and transient water 
flow when a uniform recharge rate is applied on 
the surface. Under steady vertical infiltration, ex- 
pressing the variability of the hydraulic conductiv- 
ity function by the single stochastic variate gives 
essentially the same results as the case when the 
variability is expressed by three stochastic variates. 
The agreement between the simulated average 
solute concentration profiles obtained by the two 
methods improved as the recharge rate increased 
and a larger portion of the field was under ponding 
conditions. Similar results were found for the simu- 
lated potential runoff. For the case of the transient 
flow of water the variability in the hydraulic con- 
ductivity function as well as the variability in the 
soil water retentivity function is expressed by a 
scaling factor obtained from hydraulic conductiv- 
ity data. Using this scaling factor as the only 
stochastic variate resulted in mean water content 
profiles which are in relatively good agreement 
with the mean profiles obtained when expressing 
the variability of the hydraulic conductivity func- 
tion and the soil water retentivity function by five 
stochastic variates. It is concluded that the scaling 
factor, as a single stochastic variate, can be suc- 


cessfully used for stochastic analysis of water and 
solute flows under steady and transient infiltration 
conditions. (Baker-FRC) 
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MOISTURE AND HEAT TRANSPORT IN HYS- 
TERETIC, INHOMOGENEOUS POROUS 
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Massachusetts Inst. of Tech. Cambridge. Dept. of 
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Water Resources Research, Vol 18, No 3, p 489- 
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The theory of Philip and de Vries and of de Vries 
is used as the basis for the formulation of a more 
general mathematical model of moisture and heat 
flow in porous media. Specifically, matric head 
rather than moisture content is used as a dependent 
variable. This makes it possible to incorporate 
moisture retention hysteresis and soil inhomogenei- 
ties into the theory. A physically realistic general- 
ization of existing conceptual models of hysteresis 
is proposed in order that they may be applied to 
non-isothermal problems. The one-dimensional 
forms of the governing partial differential equa- 
tions are solved numerically using the Galerkin 
finite element method. A computer code of the 
proposed solution algorithm is tested for accuracy 
in the solution of several problems. The limitation 
of the assumptions of local thermodynamic equilib- 
rium are discusse e computational results demon- 
strate the reliability of the numerical model. 
(Baker-FRC) 
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Three alternative methods of estimating deep per- 
colation below the root zone when knowledge 
about the history of applied water and evapotran- 
spiration is not available are evaluated. The meth- 
ods studied included: the solutions of Darcy’s 
equation for steady state conditions; the estimation 
of deep percolation rates based upon the distortion 
caused by the vertical flux of water and of the 
normal vertical temperature profile in the zone 
below 15 meters; and the use of tritium as a tracer 
of water movement. A field site for determining 
the deep seepage rate by all three methods was 
selected in a field west of Phoenix, Arizona. The 
water table was at a depth of 42 meters and the 
field had been under irrigation since 1950. Crop- 
ping history included field crops for the previous 
18 years and vegetable crops before that time. At 
the principal study site the Darcy velocity of flow 
ranged from 9 cm per year determined by the 
temperature method to 40 cm per year determined 
by the tritium method. Darcy’s equation to calcu- 
late seepage rates resulted in an estimation of deep 
seepage of 18 cm per year. An average deep perco- 
lation rate at the principal study site of 22 cm per 
year was determined using the average of all three 
methods. Results for other sites based on the tem- 
perature method indicated a lower seepage rate. If 
the three methods, the hydraulic approach offered 
the most direct measurement of seepage rate. How- 
ever, it is also the most laborious and expensive. 
(Baker-FRC) 
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Infiltration measurements were made at two loca- 
tions in Oregon: the Coyote Creek watersheds, 
located in the South Umpqua Experimental Forest; 
and the Hi-15 watersheds, located in the H. J. 
Andrews Experimental Forest. Both areas have 
relatively dry, warm summers and wet, mild win- 
ters. Douglas-Fir dominates the overstory vegeta- 
tion of undisturbed sites at both areas. Infiltration 
capacities for the Coyote Creek and Hi-15 water- 
sheds averaged about 50% higher in the fall than 
during the summer. All data on infiltration capac- 
ity appear to be normally distributed. The pattern 
of greater infiltration in fall, compared with 
summer, was found in both disturbed and undis- 
turbed soils at both study areas. The cause of this 
seasonal increase in infiltration capacity is not 
known. Field observations indicate that during the 
summer months the soil surface presents a non- 
wettable condition. This condition may result from 
changes in characteristics of the soil organic matter 
caused by the hot and dry climate of summer. This 
surface-limiting condition apparently changes after 
the first fall rains. In contrast to the results of this 
study, most other investigators have found fall 
infiltration capacities 30-80% lower han those oc- 
curring during summer. (Moore-SRC) 
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AIRCRAFT REMOTE SENSING OF SOIL 
MOISTURE AND HYDROLOGIC PARAM- 
ETERS, CHICKASHA, OKLA., 1980 REPORT, 
Agricultural Research Service, Beltsville, MD. 
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NUTRIENT CONTROL OF BLUE-GREEN 
ALGAE IN A SOUTHWESTERN RESERVOIR, 
Oklahoma State Univ., Stillwater. Dept. of Zoo- 
logy. 


y 
For primary bibliographic entry see Field SC. 
W82-05912 


GRAPHIC RETRIEVAL, ANALYSIS AND SPA- 
TIAL PORTRAYAL: AN INFORMATION 
SYSTEM FOR IDAHO’S FRESHWATER 
LAKES, 

Idaho Univ., Moscow. Dept. of Geography. 
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Activities on a data processing project related to 
the Clean Lakes study, designated as GRASP 
(Graphic Retrieval and Spacial Portrayal), are de- 
scribed. The rationale, description, and application 
of GRASP are delineated. The objective of 
GRASP is to develop a computer based storage 
and retrieval system having analysis capacilities to 
facilitate graphic and or spatial portrayal of raw 
data or of derived information needed by Clean 
Lakes researchers. An exhaustive search was made 


by the researchers to identify all Idaho lakes. The 
final form of this search includes lakes, reservoirs, 
and ponds. Each water body is uniquely identified 
by name, location, elevation, and size. A total of 
123 high priority lakes are tagged in the system 
and given a water quality status (trophic status 
index). The information within the GRASP system 
can be displayed, corrected, or expanded using the 
editing function of the Conversational Monitoring 
System. Sorting, logical operations, and analyses 
are possible, using interactive statistical analysis 
system routines. Simple maps (and other graphics) 
are optional products available to the researchers, 
and lakes of interest can be spatially portrayed at 
the appropriate level within Idaho State/county 
outlines. (Zielinski-Maxima) 
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ALGAE, 

New York State Dept. of Health, Albany. Div. of 
Labs. and Research. 
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Department of Scientific and Industrial Research, 
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Water samples from 21 New Zealand and 9 Cana- 
dian lakes were analyzed for dissolved phosphate, 
particulate phosphorus, and particulate nitrogen. 
The particulate N was used to indicate phytoplank- 
ton biomass; the ratio of particulate N to particu- 
late P was used to indicate P sufficiency or defi- 
ciency. Phosphate turnover times were positively 
related to the size of the dissolved phosphate pool, 
negatively related to biomass. Where P deficiency 
existed, phosphate turnover times were short. Par- 
ticulate N/particulate P ratios for Canadian and 
New Zeland lake water averaged 26.96 and 12.71, 
respectively. In the 3 New Zeland lake groups the 
average particulate N/P ratios ranged from 8.61 to 
16.06. The lower ratios were found in New Zea- 
land lakes located in P-rich regions of volcanic ash 
and fed by P-rich springs. (Cassar-FRC) 
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An analysis was made of time series of levels of 
Lake Victoria as measured at four points for 
trends, periodicities and autoregressive compo- 
nents. Comparisons were made with results of time 
series analysis of Lake Superior, which is similarly 
sized lake. Checks were made for evidence of 
differential crustal movement using differences be- 
tween time series on opposiste sides of the lake. 
The time series of beginning of month lake levels 
for the period 1900-1978 contains trends, contains 
periodicities and contains a strong autoregressive 
component. The trend component of the time 
series is generally associaaed with changes in the 
structure of the series caused by natural or man- 
made phenomena. The presence of periodic func- 
tions is generally attributed to various astromnomi- 
cal events such as the phases of the moon and the 
rotation of the earth. All of the Lake Victoria time 
series show a similar distribution of variance and 
are in marked conrast to the distribuion of variance 
for the lake level time series from Marquette on 
LakeSuperior. The Lake Victoria series contain 
large (greater than 50%) linear trends, while the 
Marquette series contains a large periodic compo- 
nent. All series contain a large autoregressive com- 
ponent. The linear trand components in the Lake 
Victoria series are largely caused by the step inlake 
levels in the early 1960's. Since it appears that this 
rise in lake level is not manmade, the time series 
cannot be legitimately homogenized by removing 
the steps, and any method of analysis which is to 
be of use in modeling must incorporate a random 
jump component. (Baker-FRC) 
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The types of reduced species delivered to the 
metalimnion of a hypereutrophic lake are exam- 
ined. The dynamics of hypolimnetic water chemis- 
try were considered through the summer stratifica- 
tion period with emphasis on the factors control- 
ling the introduction of reduced species to the 
water column, internal cycling of these species and 
their effect on phosphate delivery to the epilim- 
nion. Lake Sebasticook is a hypereutrophic lake 
used for the investigation. The establishment of 
winter and summer anoxic hypolimnia in Lake 
Sebasticook followed a pattern typical of a eutro- 
phic dimictic lake. Summer fluctuations of the 
oxycline represented intrusions of hypoxia into the 
metalimnion and lower epilimnion rather than mas- 
sive reoxygenation of the hypolimnion. The re- 
sponse of iron and manganese to this anoxic period 
was release of both metals from the sediments 
immediately after the onset of hypolimnetic anoxia, 
increased in concentration in the hypolimnion 
throughout the summer, manganese developing an 
upper hypolimnetic maximum in the late summer- 
early fall and iron retaining a lower hypolimnetic 
maximum indicative of release from the sediments. 
Total phosphorus showed a pattern similar to the 
metals, building up intensively in the hypolimnion 
and to a much lesser extent in the epilimnion. 
Potassium was also apparently released from the 
sediments during the summer, perhaps resulting 
from an ion exchange reaction in which potassium 
was displaced by ammonium derived from deamin- 
ation of organic material. Considerable alkalinity 
was also released from the sediments. (Baker-FRC) 
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This report presents the results of studies done in 
1980 as part of the preoperational investigations of 
the limnology of Twin Lakes. Maximum water 
temperatures were recorded in August 1980 and 
were about 17 and 18 C for the upper and lower 
lakes, respectively. The lowest measured dissolved 
oxygen concentration was 1.3 mg/l at the bottom 
of the lower lake in October. The pH ranged 
between 6.3 and 8.3, and the conductivity levels 
were between 64 and 90 micro S/cm. Total phos- 
phorus concentrations never exceeded 2 micro g/1 
during 1980, while nitrate nitrogen ranged from 
less than 10 to 90 micro g/l. Average daily pri- 
mary productivity rates ranged from a low of 1.6 
mg C/ (sq m/d) in the upper lake during January 
to a high of 143.5 in the lower lake during Novem- 
ber. Chlorophyll a concentrations ranged from 0.6 
mg/cu m below 14 m in the lower lake during 
April to 18.0 mg/cu m near the bottom of the 
epilimnion in the upper lake during September. 
Average phytoplankton and zooplankton densities 
reached maximum of just over 13,000 and 125.8/L, 
respectively, during August in the lower lake. Phy- 
toplankton populations were dominated by diatoms 
and dinoflagellates, while zooplankton populations 
were dominated by copepods, oppossum shrimp, 
and rotifers. The benthos of Twin Lakes is domi- 
nated by chironomids, oligochaetes, and fingernail 
clams reaching maximum densities respectively of 
2922, 800, and 974/sq m in the lower lake, and 
1969, 2813, and 173/sq m in the upper lake. 
(Moore-SRC) 
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This paper, of ‘First Hunter Rouse Hydraulic En- 
gineering Lecture’, reviews the impact of Hunter 
Rouse’s work on the application of fluid mechanics 
to hydraulic engineering practice in the United 
States. The development of physical and math- 
ematical techniques for the prediction of the hy- 
drothermal structure of lakes and reservoirs pro- 
vides an example of the application of concepts put 
forth by Rouse. One-dimensional models for the 
vertical temperature structure of lakes and reser- 
voirs may be either diffusion models or mixed- 
layer models. The development and testing of 
early mathematical models based on the vertical 
diffusion concept depended heavily on the use of 
laboratory models. These models are very sensitive 
to variations in turbulent diffusivity, internal heat 
absorption, and vertical advection due to inflows 
and outflows. A wind-mixing model is proposed as 
an alternative to specification of temporal and spa- 
tial variations in the vertical diffusivity. A wind- 
mixing algorithm converts turbulent kinetic energy 
input by wind shear to potential energy through 
entrainment of hypolimnetic water across the ther- 
mocline. A heat balance based on meteorological 
inputs averaged over hourly or daily time steps is 
achieved through the use of an interactive tech- 
nique. This ability to predict the thermal structure 
of lakes and reservoirs a short time intervals per- 
mits the inclusion of this factor in water quality 
models. Temperature predictions of the numerical 
model are compared with field data for several 
lakes and reservoirs. (Carroll-FRC) 
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Zooplankton population structure in Rutland 
Water changed over the first five years of the 
reservoir’s existence. Daphnia pulex, initially domi- 
nant, was replaced by D. hyalina in late 1975, and 
since 1979 the latter has coexisted with Bosmina 
longirostris. Population fluctations of all the main 
crustacean zooplankters were erratic in the first 
three years, but have since become more regular. 
The pattern of zooplankton population change is 
now similar to that of other lowland reservoirs. 
The seasonal changes in the populations of the 
main grazers are becoming predictable, but the 
effect of grazing upon the algae and their succes- 
sion during the summer is not yet clear. It is 
anticipated that a clearer understanding of grazing 
pressure will be of value to the future management 
of the reservoir. (Titus-FRC) 
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The development of a seasonal succession of phy- 
toplankton species in Rutland Water is described, 
and the factors controlling their succession and 
abundance are discussed. At present, input of 
water from the catchment and by pumping from 
the rivers flowing into the reservoir has the great- 
est influence on phytoplankton abundance. Tem- 
perature, fluorescence and oxygen percentage satu- 
ration were continuously monitored, as were mete- 
orological factors. Chemical and algal sampling 
was carried out at weekly intervals at each of 
thirteen sites. Results of the monitoring showed 
that increasing stabilization of phytoplankton suc- 
cessional dominance occurred. Currently, the pre- 
dictive capabilities that result from the study rely 
on observed changes in growth patterns and expe- 
rience gained from past data on species succession. 
The factor considered most readily manipulable in 
the control of algal populations is the degree of 
stratification. Examination of the relationships be- 
tween the mixed depth algal concentrations and 
species succession have not produced any predict- 
able relations to date. (Titus-FRC) 
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Vertical movements of the water surface in Rut- 
land Water were examined using water level 
gauges. The timing and extent of the surface 
seiches and slopes due to wind stress were not well 
correlated with wind speed and direction: this is 
thought to be due to the complex shape of the 
reservoir. Where the lake consists of many bays 
and dendritic parts, the oxygen concentration is 
very different, and each unit often operates as 
essentially an individual lake. Therefore, the struc- 
ture of oxygen distribution becomes highly vari- 
able horizontally, vertically, and temporally. Unex- 
plainable diel oscillations of the water surface were 
observed, and an examination of the thermal strati- 
fication showed the presence of upwelling and 
downwelling. The ability to predict seiching is 
important to engineers for upkeep and dam con- 
struction, since seiching (oscillations) helps keep 
inlets in the reservoir clear of sediment buildup, 
while producing extra stress on the dam. (Titus- 
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Although methanogenesis has been studied in a 
wide variety of aquatic environments, there have 
been few reports on methanogenesis in hypersaline 
environments in spite of the apparent phylogenetic 
link between methanogens and extreme halophiles. 
This paper reports on methanogenic activity in the 
sediments of Big Soda Lake, a moderately hypersa- 
line, alkaline desert lake in Nevada. Incubated sedi- 
ment slurries from the lake produced significant 
levels of methane. Methane production by the sedi- 
ment slurries had a pH optimum of 9.7 and was 
stimulated by methanol, trimethylamine, and meth- 
ionine. Methanogenesis was inhibited by 2-bro- 
moethanesulfonic acid and by autoclaving. Hydro- 
gen, acetate, and formate amendments were found 
to provide only slight or no stimulation of methan- 
ogenesis in these slurries. A methanol-grown en- 
richment culture containing a small epifluorescent 
coccus as the predominant organism was recov- 
ered from sediments. This enrichment grew best 
when ferric sulfide (FeS) or autoclaved sediment 
particles were included in the media, had a pH 
optimum of 9.7, and produced 14CH4 from 


14CH30H. The methane formed by methanol- 
grown enrichment cultures was depleted in 13C by 
72% to 77% relative to the methanol. (Carroll- 
FRC) 
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The difference between the terms ‘lake’ and ‘reser- 
voir’, which are often used interchangeably, is 
clarified. Lakes are natural water bodies, and reser- 
voirs are manmade. Lakes are formed from natural 
processes such as faulting, volcanism, glaciation, 
and others, whereas reservoirs are formed by inter- 
fering with natural processes. Lakes are abundant 
in humid regions, but reservoirs may be built any- 
where, even in arid or semi arid places as long as 
imported water is available. Lakes occupy closed 
depressions; reservoirs are open at one end and 
man-enclosed at the other. Most lakes are older 
than modern civilization, but reservoirs are rela- 
tively recent. Lakes have a longer life span than 
reservoirs, which are readily filled with sediments. 
Lakes are in harmony with the natural environ- 
ment; reservoirs alter the biological communities, 
sometimes favorably and sometimes unfavorably. 
In lakes water exchange, circulation, and water 
levels are rather uniform. Reservoirs often have 
rapid releases and water level fluctuations up to 70 
m (Shasta Reservoir). Lakes become more eutro- 
phic with time while reservoirs are flushed more 
frequently, delaying eutrophication. Although 
lakes were very important economically in ancient 
times, the economic impact of reservoirs is now 
much greater. (Cassar-FRC) 
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The dynamics of currents in lakes were described 
by a two-dimensional hydrodynamic model in 
which the wind effect, river outflow, bottom fric- 
tion, and Coriolis forces were considered. The 
particular problem considered was that of deter- 
mining the zone of Lake Onega in which changes 
in the current were localized as a result of water 
being diverted from the Svir’ River to the Vytegra 
River. The numerical method observed that the 
boundary of the zone of influence of redistribution 
of the runoff (established on the basis of a 10% 
difference in current speeds) varied depending on 
wind direction and volume of redistributed water. 
The variations were localized in the southern part 
of the lake at a distance of less than 19 km from the 
southern boundary for all wind conditions investi- 
gated, except a complete calm. (Cassar-FRC) 
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NUMERICAL MODELING OF WIND-DRIVEN 
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A mathematical model for calculating wind-driven 
currents in seas and inland water bodies was evalu- 
ated by comparing model results with 1971-77 field 
data from Lake Chudskoe, 2670 sq km in area and 
7.8 m deep. Calculations of the wind-driven cur- 
rents showed that currents in the surface layer 
coincided with wind direction and agreed within 
1-3% of observed values. In the bottom layer two 
circulations developed in the presence of WNW 
winds: northern anticyclonic and southern cy- 
clonic, the centers of which were in shallow 
places. Model results of the bottom layer corre- 
sponded well with field data. For WNW winds 
maxiumum current speeds (15-19 cm per sec) were 
seen in cyclonic circulation; for WSW winds (10- 
14 cm per sec) in the anticyclonic circulation. The 
model predicted slightly lower current speeds than 
were observed. There was also some discrepancy 
in the region covered by the anticyclonic circula- 
tion in case of WSW winds. (Cassar-FRC) 
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The principal advantage of Carlson’s trophic state 
index used in water quality assessments is that it 
presents the trophic condition on a 1 to 100 scale 
easily understood by both the public and the scien- 
tific community. However, the ability of the index 
to communicate trophic information is lessened 
when three values are reported: trophic state index 
calculated from total phosphorus, from chloro- 
phyll a, and from Secchi disk transparency. There 
is at present no systematic way to account for 
differences among the three index values. Large 
differences in the three index values may result 
from either or both of two sources: regional rela- 
tionships between chlorophyll and either Secchi 
depth or phosphorus may be different than those 
used to originally derive the index, and/or a modi- 
fying process may be altering the relationship on 
one of the trophic state index values with respect 
to the others. Two methods which can be used to 
account for differing trophic state index values on 
a regional basis are proposed. The first provides a 
simple procedure for transforming the trophic state 
index information to make it consistent with re- 
gional relationships between chlorophyll and 
either Secchi depth or phosphorus. The second 
uses the three index values to identify modifying 
processes in a lake and may indicate which value, 
or combination of values, best reflects the lake's 
trophic condition. Limnetic data from 60 lakes in 
the Twin Cities (Minnesota) metropolitan area are 
used to demonstrate these techniques. Only minor 
modifications should be needed to apply the proce- 
dures to other regional situations. (Carrol-FRC) 
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The problem of estimating bulk light extinction 
coefficients in surface water impoundments is ad- 
dressed. Since artificial impoundments tend to be 
more turbid than natural impoundments, their opti- 
cal properties, and therefore the Secchi disk depth, 
tend also to differ from natural impoundments. An 
accurate method for estimating the bulk extinction 
coefficient from the Secchi disk depth is demon- 
strated. The derived equation differs signigicantly 
from that derived by Poole and Atkins in 1929. 
The empirical expression developed for the extinc- 
tion coefficient is then used to derive a semi- 
empirical expression for the eutrophic depth as a 
function of the Secchi disk depth. The relation- 
ships derived provide reasonably accurate fits of 
the data collected by several investigators under 
diverse conditions in a number of artificial im- 
poundments. It is recommended that the results of 
this effort be applied only in artificial impound- 
ments. (Carroll-FRC) 
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The respective roles of sediment and aquatic ma- 
crophytes in contributing to high phosphorus and 
algal content during the summer in a shallow, 
eutrophic lake were investigated. The 137 ha lake 
studied, Long Lake in western Washington, has a 
mean depth of 2 meters and a rather high flushing 
rate ranging from 3.6 to 8.0/yr. The water is soft, 
with alkalinity ranging from 20 to 40 mg/liter as 
calcium carbonate. Short-term water and phospho- 
rus budgets were calculated for about 2 week 
intervals from 1976 through 1980. Results from P 
distribution in the lake and sediment core analyses 
implicate sediments as the major source of internal 
P loading during the summer months. Macrophyte 
mining of P removes AI-P (total available inorgan- 
ic P) and enriches the organic P fraction in the 
surface sediment, thereby decreasing the AI-P 
pool. Anaerobic release of P was not considered 
significant in this lake, as stratification does not 
occur and oxygen depletion near the sediment has 
not been noted. Instead, at high pH, substantial 
release of P occurs from Long Lake sediment. As a 
component of a restoration program, the lake was 
drawn down nearly 2 meters for 4 months during 
the summer and fall of 1979, resulting in an 84% 
reduction in macrophyte biomass in 1980 but only 
minimal sediment consolidation. Winter decompo- 
sition of the much smaller macrophyte crop appar- 
ently provided insufficient phosphorus in the 
spring to stimulate phytoplankton and to enrich 
midlake sediments, which probably occurred in 
previous years. During the summer of 1980 inter- 
nal loading of phosphorus was reduced and total 
phosphorus remained below 50 micrograms/liter. 
(Baker-FRC) 

W82-06663 


BATHYMETRY AND AQUATIC PLANTS OF 
LAKE WARAMAUG, CONNECTICUT, 
Geological Survey, Hartford, CT. Water Re- 
sources Div. 

K. P. Kulp. 

Geological Survey Open-File Report 
(WRI), 1981. 1 Sheet, 3 Ref. 


Descriptors: *Maps, ‘*Bathymetry, *Lakes, 
*Aquatic plants, Lake morphometry, Fathometers, 


81-477 


Sounding, Data collections, Sampling, *Connecti- 
cut, Lake Waramaug. 


The Bathymetry of Lake Waramaug is shown at 5- 
foot intervals, and the location and identification of 
significant concentrations of aquatic plants is indi- 
cated. The bathymetry shows the lake to be rela- 
tively steep-sided and flat-bottomed, with a maxi- 
mum depth of between 40 and 45 feet. Aquatic 
plants were confined to the edges of the lake in 
depths of less than 15 feet. Nine species of aquatic 
plants occcur in significant numbers in the lake. 
Lake bathymetric data were collected using a re- 
cording fathometer and sounding rod; aquatic 
plant data were collected by visual survey; and the 
collection of samples using a weed rake. (USGS) 
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This report describes and documents a one-dimen- 
sional computer model that predicts dissolved- 
oxygen and temperature profiles in a lake or reser- 
voir. Downstream release dissolved-oxygen con- 
centrations and temperatures also are computed 
based on a user-specified outflow withdrawal ele- 
vation. The model can, therefore, be used to com- 
pare top-draw versus bottom-draw outlet configu- 
tration effects on downstream dissolved-oxygen and 
temperature conditions. The dissolved-oxygen and 
temperature profiles are computed for a conceptual 
vertical water column located at the deepest point 
in the lake or reservoir. The water column is 
divided into a series of uniform thickness horizon- 
tal layers for computation purposes. The model 
operates on a daily simulation interal, with sum- 
mary output given for each day and detailed depth 
profiles printed on user-specified days. Model op- 
tions allow the simulation of 5-day biochemical 
oxygen demand, sediment oxygen demand, and the 
density current effects of inflowing suspended sedi- 
ment. The model is a modification of the U.S. 
Army Corps of Engineer’s ‘WESTEX’ model 
number 722-F5-E1011. The user-specified with- 
drawal elevation, dissolved oxygen, biochemical 
oxygen demand, sediment oxygen demand, and 
suspended sediment simulation capabilities were 
not present in the earlier ‘“WESTEX’ model. The 
model is capable of simulating a stratified reservoir 
pool environment. (USGS) 
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Alimagnet, Farquar, and Long Lakes, in Apple 
Valley, Minn., were sampled from 1973-79 to de- 
termine their physical and chemical characteristics. 


A storm-sewer inlet to Alimagnet Lake was also 
sampled during two storms in 1978. The 1976-77 
drought caused a more noticeable effect on the 
quality of the lakes than any other factor. Chloride 
concentrations were 10 to 15 milligrams per liter 
before the drought, but increased 2 to 4 times 
during the drought. Dissolved solids reacted simi- 
larity. Dissolved oxygen and pH were governed 
mainly by biological activity. In February 1977, 
dissolved-oxygen concentration was less than 0.5 
milligrams per liter in the three lakes. Ratios be- 
tween mean total nitrogen and mean total phos- 
phorus ranged from 22:1 to 26:1. Trophic-state 
indices indicate that the lakes are eutrophic. Blue- 
green algae dominated the phytoplankton popula- 
tions. Storms sampled at a storm-sewer inlet to 
Alimagnet Lake showed higher concentrations of 
chromium, copper, nickel, and zinc than of lead, 
arsenic, cadmium, and mercury. Total phosphorus 
for the September 1978 storm had a concentration 
of 1.7 milligrams per liter, which means that ap- 
proximately 29 pounds entered the lake during the 
5.5-hour sampling period. (USGS) 
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A study was made of plant ecology, soils and 
nutrient cycling in the Great Dismal Swamp, Vir- 
ginia. This study provided an opportunity to exam- 
ine ecological and climatological factors in relation 
to temporal variations in methane flux. All of the 
methane flux measurements reported were taken in 
a maple-gum habitat. Seasonal inundation of the 
maple-gum habitat varied in depth and frequency, 
reflecting local rainfall. All fluxes reported were 
obtained from soil or water surfaces without vege- 
tation in open or closed sampling chambers. Meas- 
ured emissions of methane from waterlogged soils 
to the atmosphere ranged from a low of .0013 g 
methan/sq m/day in December to a high of 0.0197 
g methane/sq m/day in April. From September to 
December, the methane emission rate decreased as 
soil temperature decreased. During March and 
April, the methane emission rate increased as soil 
temperature increased. It is suggested that micro- 
bial activity in the soil profile is stratified, with 
methane oxidizing microorganisms living in the 
shallow aerobic surface layer and methane produc- 
ing microorganisms living at depth in an oxygen 
depleted habitat. Methane fluxes to the atmosphere 
from maple-gum peat soils in the Dismal Swamp 
were generally lower than flux rates measured for 
other wetland soils. During the reversal of the flux 
from July 1980 to February 1981, the Great 
Swamp acted as a sink for atmospheric methane. 
Methane removal from ambient air over the soil 
surface is associated with drought conditions. The 
water table dropped below the bottom of the sur- 
face peat, producing a relatively dry, porous soil. 
From October 1980 to February 1981 the methane 
flux from the atmosphere to the soil decreased as 
soil temperature decreased. These findings raise 
questions concerning the generally accepted esti- 
mates of global methane emissions from wetlands 
and the assumption that soils are not a significant 
sink for atmospheric methane. (Baker-FRC) 
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Several differences are described between reser- 
voirs and lakes, and their influence on sampling 
design is discussed. A comparison of 309 natureal 
lakes and 107 reservoirs has indicated that the 
reservoirs had greater drainage and surface areas, 
drainage/surface area ratios, mean and maximum 
depths, shoreline development ratios, and areal 
water loads than did natural lakes. Reservoirs also 
had shorter hydraulic residence times and lower 
total phosphorus and chlorophyll concentrations, 
despite higher total phosphorus and nitrogen load- 
ings. Reservoirs also exhibited pronounced longitu- 
dinal gradients, a phenomenon not unexpected 
considering the importance of advective and uni- 
directional transport in reservoirs. Intensive water 
quality transect samplings were conducted on 
DeGray Lake, a reservoir located in southern Ar- 
kansas, to describe and characterize lateral, longi- 
tudinal, and vertical water quality gradients. 
DeGray Lake exhibited marked longitudinal and 
vertical variation during all sample trips. Longitu- 
dinal variations were attributed to the existence of 
gradients from head water to dam. Turbidity and 
total phosphorus concentrations in the epilimnion, 
metalimnion, and hypolimnion decreased with the 


distance downstream during all trips. Epilimnetic 
chlorophyll a concentrations were lower and simi- 
lar for all transects during the January sampling, 
but decreased in a downstream direction in July 
and October. The identification of the general lo- 
cation of gradients prior to the initiation of a 
montoring program would allow logical position- 
ing of sampling stations. The sampling program 
design should be reviewed at least on an annual 
basis. (Baker-FRC) 
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Using the two-dimensional theory of Rao and 
Schwab, the lowest 10 normal modes of Lake 
Kinneret were determined. The calculations were 
carried out neglecting the Coriolis force, which is 
of minor influence on the oscillations due to the 
medium size of the lake. The lake itself is roughly 
elliptic, with a longitudinal axis of 22 km in the 
north-south direction and a transverse axis of 12 
km length. The maximum depth of the lake is 43 
meters and the mean depth is 25.6 meters. During 
late winter and spring, when highest water levels 
usually occur, the free oscillation on the lake can 
contribute to inundation damage, mostly during 
stormy periods of easterly wind which are then 
dominant. For a future option of lake management 
the normal modes have also been calculated for a 
water level lowered by 4 meters, 15.7% reduction 
of the lake’s volume. The theoretical periods were 
verified by spectral analysis of 26 cases of observed 
water level fluctuations. Verification of the calcu- 
lated structure was only partially achieved due to 
the scarcity of existing simultaneous measurements. 
The structures of the normal modes are discussed 
in detail in terms of their character, their location 
of nodal lines and the distribution of relative eleva- 
tions. (Baker-FRC) 

W82-06879 


THE WATERS OF MEROM: A STUDY OF 
LAKE HULEH 7. DIATOM STRATIGRAPHY 
OF THE 54-M CORE, 

Academy of Natural Sciences of Philaelphia, PA. 
For primary bibliographic entry see Field 5C. 
W82-06880 


KINETIC ANALYSIS OF COMPETITION BE- 
TWEEN SULFATE REDUCERS AND METH- 
ANOGENS FOR HYDROGEN IN SEDIMENTS, 
Michigan State Univ., Hickory Corners. W. K. 
Kellogg Biological Station. 

D. R. Lovley, D. F. Dwyer, and M. J. Klug. 
Applied and Environmental Microbiology, Vol 43, 
No 6, p 1373-1379, June, 1982. 2 Fig, 4 Tab, 31 
Ref. 


Descriptors: *Bacteria, *Methane bacteria, *Sul- 
fate-reducing bacteria, Sediments, *Lake  sedi- 
ments, Hydrogen, Eutrophic lakes, Sulfates, *Eu- 
trophication, Wintergreen Lake, *Michigan. 


The competition between sulfate-reducing and 
methanogenic bacteria for hydrogen was studied 
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during summer stratification at two sites in eutro- 
phic Wintergreen Lake, Michigan. In the upper 0-2 
cm sediment layer sulfate reduction and methane 
production coexisted, but methane production was 
the dominant terminal process. Adding 10-20 nM 
sulfate to the naturally low-sulfate sediments pro- 
duced a decrease in H partial pressure and an 
inhibition of methane production. Inhibition of sul- 
fate reduction by molybdate in the sulfate-enriched 
sediment increased H partial pressure and methan- 
ogenesis to the rates seen in sediments unamended 
with sulfate. The half-saturation constants for H 
uptake were 141 pascal for the sulfate-reducer pop- 
ulation and 597 pascal for the methanogen popula- 
tion. Thus, in the presence of sufficient sulfate, the 
lower half-saturation constant of the sulfate reduc- 
ers allowed them to lower H partial pressures to 
levels unusable by methanogens. Then sulfate was 
not limiting, the competition between the two bac- 
terial populations depended on the rate of H pro- 
duction, relative population size, and sulfate con- 
centration. In this lake methane bacteria successful- 
ly competed with sulfate reducing bacteria because 
wulfate is limited. The competition for acetate is 
expected to have mechanisms similar to those for 
H competition. (Cassar-FRC) 

W82-06886 


THE BREAKDOWN AND DECOMPOSITION 
OF ALLOCHTHONOUS AND AUTOCHTHON- 
OUS PLANT LITTER IN AN OLIGOTROPHIC 
LAKE (LLYN FRONGOCH), 

University Coll. of Wales, Aberystwyth. Dept. of 
Zoology. 

For primary bibliographic entry see Field 5C. 
W82-06895 


SEASONAL AND LONG-TERM CHANGES IN 
SURFACE COVER OF AQUATIC PLANTS IN A 
SHALLOW POND, OJAGA-IKE, CHIBA, 
JAPAN, 

Tokyo Metropolitan Univ., (Japan). Dept. of Biol- 
ogy. 

For primary bibliographic entry see Field 5C. 
W82-06900 


DYNAMICS OF A SUBTROPICAL PLANKTON 
COMMUNITY, WITH EMPHASIS ON THE 
COPEPOD MESOCYCLOPS EDAX, 

Maryland Univ., College Park. Dept. of Zoology. 
For primary bibliographic entry see Field SC. 
W82-96906 


STRUCTURE AND DYNAMICS OF ZOO- 
PLANKTON COMMUNITIES IN THE LITTO- 
RAL ZONE OF SOME NORTH CAROLINA 
LAKES, 

Wake Forest Univ., Winston-Salem, NC, Dept. of 
Biology. 

For primary bibliographic entry see Field 5C 
W82-06911 


UV-SENSITIVE COMPLEX PHOSPHORUS: 
ASSOCIATION WITH DISSOLVED HUMIC 
MATERIAL AND IRON IN A BOG LAKE, 
Oklahoma State Univ., Stillwater, Dept. of Botany. 
For primary bibliographic entry see Field SC. 
W82-06930 


GROWTH DYNAMICS OF CLADOPHORA 
GLOMERATA IN WESTERN LAKE ERIE IN 
RELATION TO SOME ENVIRONMENTAL 
FACTORS, 

Water Research Lab., Columbus, OH., 
Water. 

For primary bibliographic entry see Fics SC. 
W82-06932 


Div. of 


MODERN LACUSTRINE STROMATOLITES, 
WALKER LAKE, NEVADA, 

University of Southern California, Los Angeles, 
Dept. of Geological Sciences. 

For primary bibliographic entry see Field 5C 
W82-06934 
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ENVIRONMENTAL FACTORS CONTROL- 
LING PHYSIOLOGICAL CHANGES IN CLA- 
DOPHORA IN LAKE ERIE, 

State Univ. of New York Coll. at Fredonia, Dept. 
of Biology. 

For primary bibliographic entry see Field 5C. 
W82-06935 


PROJECTED CLADOPHORA GROWTH _ IN 
SOUTHERN GEORGIAN BAY IN RESPONSE 
TO PROPOSED MUNICIPAL SEWAGE 
TREATMENT PLANT DISCHARGES TO THE 
MARY WARD SHOALS, 

Ontario Ministry of the Environment, Rexale, 
Limnology and Taxonomy Section. 

For primary bibliographic entry see Field 5C. 
W82-06936 


ECOLOGICAL STUDIES AND MATHEMAT- 
ICAL MODELING OF CLADOPHORA IN 
LAKE HURON: I. PROGRAM DESCRIPTION 
AND FIELD MONITORING OF GROWTH DY- 
NAMICS, 

Michigan Technological Univ. Houghton, Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 5C. 
W82-06939 


ECOLOGICAL STUDIES AND MATHEMAT- 
ICAL MODELING OF CLADOPHORA IN 
LAKE HURON: 2. PHOSPHORUS UPTAKE KI- 
NETICS, 

Michigan Technological Univ., Houghton, Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field SC. 
W82-06940 


BIOMASS AND DISTRIBUTION OF CLADO- 
PHORA GLOMERATA IN RELATION TO 
SOME PHYSICAL-CHEMICAL VARIABLES 
AT TWO SITES IN LAKE ERIE, 

Ecology and Environment, Incorporated, Buffalo, 
New York. 

For primary bibliographic entry see Field SC. 
W82-06941 


MONITORING CLADOPHORA GROWTH 
CONDITIONS AND THE EFFECT OF PHOS- 
PHORUS ADDITIONS AT A SHORELINE SITE 
IN NORTHEASTERN LAKE ERIE, 

Limnos Limited, Toronto, Ontario. 

For primary bibliographic entry see Field 5C. 
W82-06942 


EFFECTS OF NATURALLY SENESCING 
AQUATIC MACROPHYTES ON NUTRIENT 
CHEMISTRY AND CHLOROPHYLL A OF 
SURROUNDING WATERS, 

Indiana Univ., Bloomington. Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W82-06943 


COLONIZATION AND GROWTH OF AT- 
TACHED ALGAE AT THE LAKE MICHIGAN 
WATER LINE, 

Wisconsin Univ.-Milwaukee, Dept. of Botany. 

For primary bibliographic entry see Field 5C. 
W82-06976 


COMPARATIVE PHOTOHETEROTROPHY, 
CHEMOHETEROTROPHY, AND PHOTO- 
LITHOTROPHY IN A EUTROPHIC RESER- 
VOIR AND AN OLIGOTROPHIC LAKE, 

North Texas State Univ., Denton. Dept. of Bio- 
logical Sciences. 

B. K. Ellis, and J. A. Stanford. 

Limnology and Oceanography, Vol 27, No 3, p 
440-454, May, 1982. 6 Fig, 2 Tab, 43 Ref. 


Descriptors: *Microbiological studies, Lakes, Res- 


ervoirs, *Eutrophication, *Oligotrophic lakes, Oli- 


gotrophy, Trophic level, Microorganisms, Plank- 
ton, Seasonal variation, *Lake Texoma, Algae, 
*Texas, *Oklahoma. 


The relative contributions of various organisms to 
photolithotrophic, chemoheterotrophic, and pho- 
toheterotrophic activities in plankton of two sizes 
in two diverse lentic systems were investigated. 
The study site was Lake Texoma, a eutrophic 
impoundment of the Red and Washita Rivers in 
Texas and Oklahoma, and Flathead Lake, a deep, 
glacial lake on the Flathead River in northwestern 
Montana. Lake Texoma is a monomictic reservoir 
with a surface area of 359.6 square kilometers and 
a depth of 35 meters. Ultraplankton dominated 
plankton numbers and metabolic activity in both 
systems. An increase in photolithotrophy during 
the fall was due to an increase in the activity, 
numbers/ml or both of specific phytoplankters 
rather than an increase in the percentage of viable 
cells. Many of the most abundant species were not 
the most productive in terms of inorganic C fix- 
ation. Single species dominated total inorganic C 
fixation in both systems. Light mediated uptake of 
glucose was extensive in Flathead Lake. Light 
bottle uptake averaged 365% of dark bottle uptake. 
Autoradiographs indicated that bacteria were re- 
sponsible for the observed light-mediated uptake of 
glucose in both lakes. Chemoheterotrophy domi- 
nated all Lake Texoma samples. Simultaneous in 
situ NaHCO3 and glucose incubations in Lake 
Texoma revealed an ability of Oscillatoria agardhii 
(Gomont) to be mixotrophic as well as photoheter- 
otrophic. (Baker-FRC) 

W82-06978 


EFFECTS OF PHOSPHORUS ENRICHMENT 
AND WAVE SIMULATION OF POPULATIONS 
OF ULOTHRIX ZONATA FROM NORTHERN 
LAKE SUPERIOR, 

Utah State Univ., Logan. Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W82-06979 


INVESTIGATION OF EUTROPHICATION 
PROCESSES BY CONTINUOUS RECORDING 
OF PRODUCTION AND DESTRUCTION, 
All-Union Scientific Research Inst. of Marine Fish- 
eries and Oceanography, Moscow (USSR). 

For primary bibliographic entry see Field 5C. 
W82-06982 


HYPEREUTROPHICATION OF AN HAWAI- 
IAN ALPINE LAKE, 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
For primary bibliographic entry see Field 5C. 
W82-06991 
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SIZING FARM RESERVOIRS FOR SUPPLE- 
MENTAL IRRIGATION OF CORN. PART II. 
ECONOMIC ANALYSIS, 

Wright McLaughlin Engineers, Denver, CO. 

For primary bibliographic entry see Field 6B. 
W82-05966 


SIZING FARM RESERVOIRS FOR SUPPLE- 
MENTAL IRRIGATION OF CORN. PART I: 
MODELING RESERVOIR SIZE YIELD RELA- 
TIONSHIPS, 

Wright McLaughlin Engineers, Denver, CO. 

W. L. Palmer, B. J. Barfield, and C. T. Haan. 
Transactions of the ASAE, Vol 25, No 2 p 372- 
376, March/April, 1982. 3 Fig, 4 Tab, 23 Ref. 


Descriptors: *Crop yield, *Irrigation, *Reservoir 
storage, Model studies, *Corn, Reservoir design, 
Soil-water-plant relationships, Rainfall-runoff, rela- 
tionships, Hydrologic models, *Supplemental irri- 
gation, *Kentucky, Watershed management. 


A watershed runoff model and a corn yield model 
were combined to describe corn yields as a func- 
tion of reservoir size. Components of the model 
were; crop growth-soil function, water supply 
function-runoff model, reservoir water balance-res- 
ervoir sizing routine, site characterization, and cli- 
matic simulation. A hypothetical farming operation 
was simulated, assuming a 100 acre corn planting 
and 300 acre watershed in central Kentucky. A 


series of probability curves (corn yield vs. reser- 
voir storage volume) were produced. For this ex- 
ample, a 6000 cu m reservoir would allow yields of 
8000 kg per ha or greater 96% of the time. (Cassar- 
FRC) 


W82-05967 


EFFECT OF IRRIGATION ON THE STABIL- 
ITY OF LEAF SIZE OF WHEAT, TRITICALE 
AND BARLEY, 

Indian Agricultural Research Inst., New Delhi. 
G. S. Chaturvedi, P. K. Aggarwal, and S. K. 
Sinha. 

Indian Journal of Agricultural Sciences, Vol 51, 
p 738-745, October, 1981. 6 Fig, 1 Tab, 12 
Ref. 


Descriptors: *Water stress, Plant growth, *Barley, 
Irrigation, Irrigation requirements, Moisture stress, 
Crop yield, Moisture availability, Stress, *Wheat, 
*Triticale, *India. 


The response of flag-leaf and other leaves to water 
availability was studied in several cultivars of Tri- 
ticum aestivum Linn. emend. Thell., T. durum 
Desf., triticale and Hordeum vulgare Linn. emend. 
Bowden. Twenty-one cultivars were grown in the 
field under two moisture regimes: no irrigation 
versus five irrigations at different growth stages 
comprising crown-root initiation, jointing, booting, 
flowering, and grain filling. The stability of the 
flag-leaf size in relation to water stress was as- 
sessed. The findings indicate that in comparison 
with other leaves the size of the flag-leaf in differ- 
ent groups, and the flag-leaf size did not show the 
capacity to recover from the adverse effect of 
early stress even when water availability was ade- 
quate during the later growth period. Stress-in- 
duced reduction in flag-leaf was compensated by 
an increase in photosynthesis rate, as suggested by 
the increase in specific leaf weight. Considerable 
variability apparently exists in this respect within 
each of the groups. (Baker-FRC) 

W82-05972 


EFFECTS OF IRRIGATION FREQUENCY ON 
GERMINATION AND ON ROOT AND SHOOT 
YIELDS OF ACACIA SPECIES, 

Shambat (Sudan). Faculty of Agriculture. 

F. F. Bebawi, and S. M. Mohamed. 

Plant and Soil, Vol 65, No 2, p 275-279, 1982. 2 
Tab, 6 Ref. 


Descriptors: *Soil-water-plant relationships, *Se- 
miarid lands, Arid lands, Acacia species, Irrigation, 
Vegetation establishment, Germination. 


Two experiments were performed to determine the 
effects of irrigation frequency on germination of 
Acacia seeds and growth yield of young seedlings 
of Acacias. In the first study there were 5 irriga- 
tion treatments replicated 4 times, including water- 
logged soil, daily irrigation, irrigation at 3 days 
frequency, irrigation at 6 days frequency, and no 
irrigation (control). In the second study there were 
4 treatments replicated 3 times, comprising daily 
irrigation (Control) and irrigation at 2,4 or 8 day 
frequencies. Highly different germination _re- 
sponses were found between species tested. Maxi- 
mum germination response was realized by A. 
albida and minimum by A. nilotica. Over all spe- 
cies there were highly different responses between 
irrigation treatments. Daily irrigation induced the 
best germination response of about 57.9%, while 
waterlogged soil gave the second best germination 
response of about 10.4%. Highly significant differ- 
ences were noted in root plus shoot yields between 
species, treatments, and species times treatment 
interaction. The greatest growth yield (root plus 
shoot) was manifested by A. nubica, while the 
lowest was revealed by A. nilotica, with a growth 
yield difference of about 59% between them. In 
general species of relatively dry habits were more 
sensitive to water supply compared with those of 
relatively wet habitats. This was reflected at the 
establishment phase by the greater production of 
root plus shoot yields by species of drier zones 
than by those of wetter ones. It is concluded that 
variations in water supply may account for species 





adaptation and distribution in semi-arid zones. 
(Baker-FRC 
W82-06229 


EFFECT OF WATER MANAGEMENT AND 
BED HEIGHT ON SUGARCANE YIELD, 
Science and Education Administration, Florence, 
SC. Coastal Plains Soil and Water Conservation 
Research Center. 

C. R. Camp. 

Soil Science, Vo! 133, No 4, p 232-238, April, 
1982. 3 Fig, 3 Tab, 11 Ref. 


Descriptors: *Water table, *Drainage effects, *Soil 
water table, *Sugarcane, Crop yield, Water man- 
agement, *Louisiana, Subsurface drainage. 


Sugarcane was grown in Mhoor silty clay loam in 
Louisiana under three water management regimes 
and two bed heights from 1973 to 1976. The three 
water management treatments were: (1) subsurface 
drainage with the water table at least 1.5 m below 
the surface, (2) water table maintained constant at 
0.3 m below the surface, and (3) no subsurface 
drainage and variable water table responding to 
rainfall. The two bed heights were flat and 0.3 m 
high. Rainfall frequency and amount varied widely 
over the experimental period. Yields were adverse- 
ly affected in flat beds during wet years. However, 
in the dry year flat bed planted sugarcane pro- 
duced higher yields than raised beds. A water table 
depth of 0.3-1.5 m produced the best yields. 
During the wet years subsurface drained treat- 
ments gave significantly higher yields than the 
high, constant water table and variable water table 
(undrained) treatments. During the dry year the 
high, constant water table treatment produced 
higher yields than the low and variable water table 
treatments. (Cassar-FRC) 

W82-06231 


TRANSPIRATIONAL SUPPLY AND DEMAND: 

PLANT, SOIL, AND ATMOSPHERIC EFFECTS 

EVALUATED BY SIMULATION, 

Northeastern Forest Experiment Station, Durham, 
NH. 


For primary bibliographic entry see Field 2D. 
W82-06320 


ECOLOGICAL OPTIMALITY IN WATER-LIM- 
ITED NATURAL SOIL-VEGETATION SYS- 
TEMS 1. THEORY AND HYPOTHESIS, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

P. S. Eagleson. 

Water Resources Research, Vol 18, No 2, p 325- 
340, April, 1982. 1 Tab, 20 Fig, 34 Ref. 


Descriptors: *Soil environment, *Plant-water po- 
tentials, Mathematical studies, *Canopy, *Atmos- 
phere, *Transpiration, Runoff, Climate, Porosity, 
Field investigations, Water yield, *Optimization, 
Systems analysis, Equilibrium, Prediction. 


The literature concerning ecological optimality of 
natural soil-vegetation systems has been reviewed 
and used as a guide to formulate hypotheses gov- 
erning the equilibrium of water-limited systems 
with respect to canopy density, species water use, 
and hydraulic properties of the soil. A statistical- 
dynamic water balance is used to quantify these 
hypotheses. In moist climate-soil systems the soil 
moisture becomes insensitive to vegetation changes 
and can be maximized only with respect to canopy 
density. In humid systems the species may be sub- 
ject to ecological pressure for longer-term change 
toward higher biomass productivity. These hy- 
potheses result in a relationship specifying the time 
average evapotranspiration efficiency of landsur- 
faces given only the density of the vegetation 
canopy, a water table parameter, and a surface 
retention parameter. This relationship is independ- 
ent of the soil properties and could produce esti- 
mates of the water and heat balances given only 
the properties of the climate. Combination of 
short-term optimal canopy density and long-term 
optimal biomass productivity can lead to specifica- 
tion of the climax vegetation canopy density and 
the species water use coefficient, as well as some 
hydraulic properties of the soil. If verified, these 
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hypothesized relations should help in the design of 
land-reclamation. (Titus-FRC) 
W82-06321 


ECOLOGICAL OPTIMALITY IN WATER-LIM- 
ITED NATURAL SOIL-VEGETATION SYS- 
TEMS 2. TESTS AND APPLICATIONS, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

P. S. Eagleson, and T. E. Tellers. 

Water Resources Research, Vol 18, No 2, p 341- 
354, April, 1982. 7 Tab, 19 Fig, 28 Ref. 


Descriptors: *Soil environment, *Plant water po- 
tentials, Mathematical studies, *Canopy, *Optimiz- 
ation, Systems analysis, Atmosphere, Climate, 
Runoff, Transpiration, Porosity, Field investiga- 
tions, Prediction, Equilibrium, California, Massa- 
chusetts. 


Tests to verify correlations between canopy densi- 
ty and species water use in various climates were 
conducted. Field observations were made at sites 
in Massachusetts and California. The long-term 
optimal climatic soil-vegetation system is defined 
in terms of effective porosity and plant water use, 
and a relationship between average evapotranspira- 
tion and optimum vegetation canopy density is 
derived and compared with the field observations. 
It was found that the predicted water balance 
behavior is in reasonable accord with observations. 
However, more research is needed, particularly for 
arid climates. (Titus-FRC) 

W82-06322 


WATER STRESS OF FOUR WINDBREAK 
TREE SPECIES DURING SOIL DRYING, 
Northern Great Plains Research Center, Mandan, 
ND. 

A. B. Frank. 

Journal of Soil and Water Conservation, Vol 37, 
No 3, p 189-192, May/June, 1982. 4 Fig, 12 Ref. 


Descriptors: *Water stress, *Windbreaks, Shelter- 
belts, *Trees, Crops, Available water, *Soil mois- 
ture deficiency, Moisture deficiency, Green ash, 
Hackberry, American elm, Siberian elm, *North- 
ern Great Plains. 


Water is a major limiting factor to plant growth in 
the Northern Great Plains. Windbreak trees are 
thus susceptible to severe water stress. Stress 
occurs when water uptake through the roots 
cannot keep pace with transpiration. The rate of 
stress development differs among species. Water 
relations for green ash, hackberry, American elm, 
and Siberian elm trees were evaluated to determine 
the response to increasing soil water deficits and to 
relate results to field observations on competition 
among trees and adjacent crops and to tree growth 
characteristics. Leaf water potentials of green ash 
and hackberry, in comparison with American and 
Siberian elm, declined at different rates during a 2 
year field study. From the initial sample data at full 
leaf expansion to thefinal sample data at leaves 
senescencing, leaf water potential dropped 30.1 
bars for green ash and 27.9 bars for hackberry. 
These reductions compared with 10.1 and 6.2-bar 
reductions for American and Siberian elm, respec- 
tively. In a controlled-environment chamber, tran- 
spiration rates at high soil water potentials were 
considerably higher for Siberian elm than for green 
ash or American elm. The higher water stress in 
leaves of green ash and hackberry contributed to 
early growth cessation and leaf drop during late 
summer, which should reduce total soil water use 
by the trees and leave more water for adjacent 
crops. If Siberian elm were selected for early leaf 
drop, it would probably initiate hardening process- 
es earlier and impart greater tolerance to winter 
injury and stress-related disease and insect attack. 
(Baker-FRC) 

W82-06793 


2J. Erosion and Sedimentation 


CLIMATE VARIATION AND THE MOBILITY 
AND STORAGE OF SEDIMENT IN WATER- 
SHEDS, 


Wisconsin Univ.- Madison. Dept. of Geography. 
For primary bibliographic entry see Field 4D. 
W82-05931 


DEPOSITIONAL MODEL FOR A CHENIER 
ty i GULF OF CARPENTARIA, AUSTRA- 
Australian Inst. of Marine Science, Townsville. 
E. G. Rhodes. 

Sedimentology, Vol 29, No 2, p 201-221, April, 
1982, 13 Fig, 2 Tab, 67 Ref. 


Descriptors: *Sedimentation, *Coastal plains, 
*Ridging, Tidal flats, Progradation, Chenier plains, 
Gulf of Carpentaria, *Australia, Runoff, Alluvial 
plains, Rainfall, Sediment transport. 


A chenier plain (widely separated coastal ridges 
oriented nearly parallel to the modern coast and 
spread over a broad plain) in the Gulf of Carpen- 
taria, Northern Australia, has prograded over 30 
km since the Middle Holocene. This was caused by 
deposition of low tide muds over subtidal muds 
during periods of increased sediment input by 
rivers. The plain, extending for 150 km, consists of 
a series of discontinuous shell ridges resting on 
muddy substrates. Upland tree species grow on the 
ridges. Between the ridges are unvegetated mud 
flats or thinly vegetated clay dunes. The chenier 
ridges, formed during periods of reduced sediment 
flux by wave induced sorting and redistribution, 
reflected the increases and decreases in sediment 
flux from the rivers as a result of temporal fluctu- 
ations in rainfall over the watershed draining into 
the gulf. Techniques used to study the plain were 
core samples, geomorphic mapping, and radiocar- 
bon dating. These findings reinforced the tradition- 
al explanations of chenier plain development. 
(Cassar-FRC) 

W82-05957 


BED-MATERIAL SIZE AND THE RIFFLE- 
POOL SEQUENCE 

Newcastle upon Tyne Univ. (England). Dept. of 
Geography. 

J. A. Milne. 

Sedimentology, Vol 29, No 2, p 267-278, April, 
1982. 10 Fig, 4 Tab, 34 Ref. 


Descriptors: *Bed sediment, *Particle size, *Rif- 
fles, Sedimentation, Streams, Sediment distribu- 
tion, Sediment sorting, Gravel, Channel morphol- 
ogy, *Scotland, Kinglesdoors Burn. 


Relationships between bed material characteristics 
and local riffle-pool oscillations along a channel 
are described. The stream examined was Kingles- 
doors Burn, a small gravel bed stream in upland 
Scotland. The downstream sequences of bed mate- 
rial size were highly variable and showed no trend 
except for slight persistence in data over distances 
of 1-1.5 channel width. Riffles tended to coincide 
with coarser bed material sequences. Mean particle 
size was the most useful criterion for distinguishing 
between bed forms, bars being the most distinctive 
features. Riffles and pools were considered as 
downstream oscillations in elevation of a single 
coarser gravel sedimentary unit. Plan geometry 
and coarse sediment supply also influenced bed 
material size distributions. Tightly curved pools 
had the finest pool sediments and the least differ- 
ence between bar and pool sediments. Larger sizes 
of materials in pools were negatively correlated 
with the index of cross section asymmetry. 
(Cassar-FRC) 

W82-05958 


QUANTITATIVE RELATIONSHIPS BETWEEN 
NUMBERS OF FLUVIAL CYCLES, BULK 
LITHOLOGICAL COMPOSITION AND NET 
SUBSIDENCE IN A SCOTTISH NAMURIAN 
BASIN, 

Institute of Geological Science, 
land). 

W. A. Read, and J. M. Dean. 
Sedimentology, Vol 29, No 2, 
1982. 9 Fig, 4 Tab, 57 Ref. 


London (Eng- 


p 181-200, April, 
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Descriptors: *Sedimentary basins, *Fluvial sedi- 
ments, *Subsidence, Sedimentary rocks, Alluvial 
deposits, Sedimentology, Sedimentation, Sand, 
Stratigraphy, Geology, *Scotland, Rivers, Kincar- 
dine Basin. 


Fluvial deposits in the subsiding Namurian Basin, 
Kincardine Basin in the Midland Valley of Scot- 
land, were studied as a background for future 
computer simulation experiments and for compari- 
son with other ancient basins. The succession of 
rock strata under investigation consisted almost 
entirely of fluvial deposits. More than 94% of the 
semicycles containing sand were upward-fining, 
leading to the conclusion that rivers were domi- 
nantly meandering. The numbers of rooting hori- 
zons and grain-size cycles and the total thicknesses 
of sandstone and mudstone-siltstone showed a 
linear relationship with the total thickness of strata 
and net subsidence. The average thickness of grain- 
size cycles showed trends toward an inverse linear 
relationship with net subsidence, reflecting the 
presence of thin stacked channel fills within 
persistent channel belts. These belts were localized 
in areas of greatest subsidence in the basin and 
followed courses similar to channels in the under- 
lying delta sediments. Sand was most commonly 
found at points on the margin where channels 
entered the basin from the northwest and northeast 
and left to the southwest. Mudstone and siltstone 
were on the flanks of the basin. Coal seams were 
found on the flanks of the basin. The rooting 
horizons were most numerous in areas of low 
subsidence remote from main channel belts. 
(Cassar-FRC) 
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Descriptors: *Erosion, *Splash erosion, *Rain, Soil 
erosion, Model studies, Impact velocity, Water 
depth, Slopes, Interril erosion. 


The splash erosion process was expressed math- 
ematically using dimensional analysis. It is general- 
ly limited to interrill areas where erosion takes 
place within two different domains, drop-solid and 
drop-liquid-solid. The drop-solid domain was de- 
scribed with analytical relationships from the law 
of conservation of momentum. The drop-liquid- 
solid domain was characterized using the ratio of 
water depth to drop diameter. The models consid- 
ered raindrop, sediment, and system parameters 
affecting splash erosion. Experimental data from 
the literature were used to evaluate the effects of 
various parameters affecting splash erosion. When 
drops were too small or their impact velocity was 
to low to overcome the inertia of the soil particles, 
no splash erosion occurred. Splash erosion in- 
creased slightly to a critical water depth of about 1 
drop diameter and decreased sharply as the water 
depth increased beyond that point. Splash erosion 
was time-dependent. The horizontal displacement 
of sediment increased linearly as the slope angle 
increased, but the vertical displacement decreased 
nonlinearly with slope. It is possible that the effects 
of Froude number may be appreciable. (Cassar- 
FRC) 
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For primary bibliographic entry see Field 5B. 
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Descriptors: *Topography, *Deltas, *Nile Delta, 
Aswan High Dam, Dams, Bathymetry, Sediments, 
Rivers, Flow discharge, Sediment discharge, Ero- 
sion, Sediment distribution, Bottom sediments, 
Geomorphology, Continental shelf, Mediterranean 
Sea. 


Significant changes have been noted in bottom 
morphology of the western continental shelf of the 
Nile Delta since 1922. Most of these changes were 
already in progress before the completion of the 
Aswan High Dam in 1964. The Rosetta Canyon 
appears to influence bottom currents and the pat- 
tern of bottom-sediment distribution. The water 
flow and sediment flow discharged from the Ro- 
setta mouth toward the Rosetta canyon overcomes 
the current flow to the east, which prevails, or to 
the west, which also occurs. Thus the Rosetta 
Canyon serves as a sink for the eroded sediments 
transported offshore from Abu Quir Bay and the 
Rosetta fan. For sand movements on the Burullus 
shelf, the bottom-current velocities are of minor 
magnitude and only capable of transporting fine- 
grained material. Wave-induced currents must be 
the energy source for sand movements on the 
shelf. Stormy weather conditions are of prime im- 
portance. It is suggested that net erosion in the 
area off the Rosetta mouth and the retreat of the 
adjacent coastline probably reulted from the dras- 
tic decline of sediment on completion of the 
Aswan — Dam. (Baker-FRC) 
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THE ROLE OF THE AKOSOMBO DAM ON 
THE VOLTA RIVER IN CAUSING COASTAL 
EROSION IN CENTRAL AND EASTERN 
GHANA (WEST AFRICA), 

Ghana Univ., Legon. Dept of Geology. 

C. K. Ly. 

Marine Geology, Vol 37, No 3/4, p 323-332, Sep- 
tember, 1980. 9 Fig, 4 Ref. 
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Sand, Rivers, Topography, Shore protection, 
Shores, Coasts, Erosion rates, *Beach erosion. 


Since the building of the hydroelectric dam on the 
Volta River at Akosombo, West Africa, the supply 
of sand from the river has been greatly reduced. 
Whether this reduction in sand contributes to the 
erosion of the coast of Ghana has been investigat- 
ed. About 99.5% of the river drainage basin is 
blocked by the dam. Comparisons were made of 
the average rates of shoreline retreats as deter- 
mined from aerial photographs and maps during 
the periods before and after dam construction. The 
shoreline of central and eastern Ghana appears to 
be characterized by a general recession. This reces- 
sion was not extensive on the western portion of 
the central coast between Cape Three Points and 
Winneba, where there are many protruding rock 
headlands. Shoreline recessions on the order of 2 
to 6 meters per year are experienced on many 
remaining parts of the coast. The rate of shoreline 
recession to the west of the Volta River has re- 
mained constant before and after dam construction 
and thus is apparently not influenced by the dam. 
Since dam construction there has been a general 
increase in shoreline recession rates to the east of 
the Volta River, caused by reduction of sand 
supply from the river following dam construction. 
(Baker-FRC) 
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Descriptors: *Sediment transport, *Rivers, *Indian 
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Bengal, Arabian Sea, Rivers. 


Preliminary results are reported on the mineralogy 
of suspended sediments at the mouths of the 
Ganges, Brahmaputra, Narmada, Tapti, Mahanadi, 
Godavari, Krishna, and Cauvery Rivers and their 
relationship to the reported mineralogy of bed 
sediments in the Bay of Bengal and the Arabian 
Sea. The data suggest that kaolinite, illite, and 
chlorite are carried in suspended particulates of the 
Ganges-Brahmaputra, while the southern rivers 
carry high amounts of montmorillonite and small 
amounts of mixed-layer clays to the Bay of Bengal. 
The presence of montmorillonite and mixed-layer 
clays in the suspended sediments of the Narmada, 
Tapti, Mahanadi, Godavari, Krishna, and Cauvery 
Rivers would support the observations made earli- 
er about a montmorillonite belt surrounding India. 
On the western coast of India, the Narmada and 
Tapti Rivers contribute abundant chlorite, illite, 
and kaolinite, and minor amounts of montmorillon- 
ite. The four southern rivers, Mahanadi, Godavari, 
Krishna, and Cauvery, are characterized by the 
absence of chlorite, abundance of montmorillonite, 
and presence of trace amounts of mixed-layer clays 
and small Jamuna, are characterized by the pres- 
ence of large amounts of illite, equal quantities of 
kaolinite and chlorite, and little or no mixed-layer 
clays and montmorillonite. Central rivers such as 
Narmada and Tapti have mineralogical character- 
istics between those of the southerly and the Hima- 
layan drainage systems. (Baker-FRC) 

W82-06102 


WAVES GENERATED BY RIVER AND WIND 
ON THE ILLINOIS AND MISSISSIPPI 
RIVERS, 

Illinois State Water Survey, Urbana. 

N. G. Bhowmik, M. Demissie, and C-Y. Guo. 
Available from the National Technical Information 
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Descriptors: *Wind waves, *Waves, *Wave 
height, Rivers, *Bank erosion, *Regression analy- 
sis, Wind, Wind gages, Wind-driven currents, 
Translatory waves, Wave action, Wave wash, 
Ships, Barges, Boats, Mathematical studies, Draw- 
down, Illinois River, *Mississippi River. 


Data on waves generated by river traffic/winds on 
the Illinois and Mississippi Rivers as representative 
U.S. waterways were collected systematically to 
address specific questions (the characteristics of 
waves from tows/barges/boats in an inland water- 
way; similarities/dissimilarities between these 
waves and those produced by natural effects; wave 
intensity changes as a function of increased river 
traffic) and the associated effect of bank erosion. 
The data were obtained in six field trips to four 
river test sites. Maximum wave heights ranged 
from 0.1-1.08 feet, while maximum drawdown 
ranged from 0.05-0169 foot. These data were com- 
pared to those expected from predictive equations, 
and the correlations were found to be low. How- 
ever, multivariate regression analyses between 
measured values and hydraulic/geometric param- 
eters which were felt to influence the generation of 
waves/draw downproduced two equations which 
predict maximum wave heights and drawdowns 
fairly well. In general, observed and calculated 
waves from river traffic and wind are both suffi- 
cient to cause stream bank erosion along the 
Rivers. Drawdown from loaded tows was also 
significant, changing flow characteristics of small 
tributary streams. (Zielinski- MAXIMA) 
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SEDIMENT CHARACTER AND _ PROV- 
ENANCE IN A COMPLEX FJORD; HOWE 
SOUND, BRITISH COLUMBIA, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Atlantic Geoscience Center. 
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Canadian Journal of Earth Sciences, Vol 19, No 5, 
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Descriptors: *Estuarine environment, Sediment 
analysis, *Sedimentation, Fjords, British Columbia, 
Howe Sound, Geology, Geomorphology, Squa- 
mish River, Fraser River, Copper, Zinc, Mine 
wastes, Sediment transport, *Canada. 


Sediment pathways are traced from the following 
sources: glacially derived sediment from the Squa- 
mish River, suspended sediment from the nearby 
Fraser delta complex, reworked Pleistocene tills, 
and mine tailings from an abandoned copper-zinc 
mine. Howe Sound was chosen for the study as it 
is an estuary located close to a large urban popula- 
tion. Grain size data have been used to differentiate 
depositional versus nondepositional environments. 
In addition, surficial sediment samples collected 
from depositional basins could be modeled in terms 
of their size-frequency distribution and distance 
from source. Those that deviate from a predicted 
grain size distribution were found to be bimodal. 
Partitioning of their probability curves allowed the 
establishment of mixing ratios of the major sedi- 
ment sources, and indicated that the Squamish- 
derived sediment accounted for between 80 and 
100% of recent Howe Sound deposition. Semi- 
Quantitative X-ray diffraction analysis results can 
resolve the dispersion directions of each source 
and show that mica can be used to trace the 
Squamish sediment source, the chlorite pattern in- 
dicates the Fraser sediment source, and quarts is 
useful in delineating pathways of sediment resu- 
spended from lag deposits. These pathways are 
also substantiated by gradients in copper, nickel 
and zinc concentrations in the sediments. Such 
studies are useful for areas such as this one which 
is too complex to model in terms of water circula- 
tion. (Baker-FRC) 
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streams, Erosion, Riffles, Deformation, Sediment 
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A tilting laboratory flume and a graded sediment 
(2-50- mm particle size) were used to study the 
mechanisms of step-pool formation in steep moun- 
tain streams. In highly sloped beds (.0.075), step- 
pool structures formed during high flow by an 
initial bed deforming process. The heterogeneity of 
the sediment caused formation of a coarse armored 
layer, resistant to deformation. This formed a 
stream bed which was very stableat low flow. At 
slopes <0.075, high flow formed antidunes. When 
the flow was reduced, the streambed had a riffle- 
pool appearance. (Cassar-FRC) 
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MATHEMATICAL MODEL FOR ERODIBLE 
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San Diego State Univ., CA. 
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*Stream degradation, *Stream erosion, Channel 
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Stream beds, Model studies. 


A mathematical model was developed for predict- 
ing morphological changes in erodible channels 
while accounting for alterations in both channel 
width and bed profile of aggrading and degrading 
streams. The model employs methods for water 
and sediment routing as well as an additional con- 
dition based on the concept of minimum stream 
power as the width predictor. Application of the 
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model shows that the total stream power of a reach 
is reduced if the widths at all cross sections are 
adjusted to reduce the variation in energy gradi- 
ents at these sections. A varied flow will gradually 
develop into a uniform flow while the stream 
power reaches a minimum. The model has been 
substantiated with field data and demonstrates the 
validity of the concept of minimum stream power 
as a physical principle governing the morphology 
of alluvial streams. It also furnishes a basic under- 
standing of the changes in streams in response to 
various environmental and hydraulic parameters. 
(Geiger-FRC) 
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TROLS OF DIFFUSE-SOURCE SALINITY, 
GRAND VALLEY, WESTERN COLORADO, 
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Descriptors: *Salinity, *Saline soils, *Sediment 
transport, *Water pollution sources, *Dissolved 
soilds, *Surface runoff, Erosion, Saltation, Salt 
flats, Saline water, Sedimentation, Salts, Runoff, 
Sediment erosion, Sediment load, Water quality, 
Water quality control, Sediment discharge, Pollu- 
tion load, Sandstones, Shales, Colorado River, 
Grand Valley. 


Grand Valley Mancos shale, composed of a thick 
sequence of interbedded shale and sandstone, is a 
significant contributor of dissolved solids to the 
upper Colorado River. Research was carried out 
to describe the area geomorphology and soluble 
mineral content relationships of surficial materials 
in erosionally-unstable landforms, to relate geo- 
morphic stability to salt release processes from the 
area, and to recommend land use and/or salt con- 
trol measures for reducing salt load alluvial valley 
floors, and badlands, with the latter having the 
greatest surface area. The badlands are the least 
stable landform, releasing more sediment and salt 
into runoff than the other landforms. Pediments 
are capped by cemented gravels and are the most 
stable landform, while the alluvial valley floors are 
generally also stable to sediment/salt production. 
Recommendations for understanding erosional and 
salinity characteristics of runoff from the badlands 
and for reducing erosion/salinity related to current 
land use include examining the effectiveness of 
existing sediment retention structures, comparing 
sediment load and salinity of runoff from two 
drainage basin lithologies, and reducing gully ero- 
sion caused by road drainage ditches/culverts. 
(Zielinski-MAXIMA) 

W82-06364 
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Descriptors: *Sediment transport, *Energy dissipa- 
tion, *Turbulent flow, Bed load, Sediment load, 
Sediment concentration, Sediment discharge, Fluid 
mechanics, Open channel flow, Channel flow, 
Flow characteristics, Suspended sediment, Unit 
stream power, Flumes, Rivers, Steady flow, Sedi- 
ment discharge, Mathematical equations. 


Suspended sediment concentrations at a given 
depth of an open channel flow are a function of the 
turbulence energy production rate at that depth. 
This hypothesis was verified by applying basic 
flow mechanics and turbulence theories. By inte- 
grating the rate of turbulence energy production 
over depth of flow, depth-averaged suspended 
sediment concentration was expressed as a function 
of unit stream power. Total sediment concentra- 
tion was also described as a function of unit stream 
power by the process and a procedure similar to 
that used by Einstein. Seven total load equations 
were evaluated by comparing the computed results 
with 1093 sets of laboratory data and 166 sets of 
river data. Results from equations based on the 
concept that the rate of sediment transport in a 
open channel flow is related to the rate of energy 
dissipation of the flow produced good agreement 
with measured results. This group included equa- 
tions proposed by Yang, Englund, Hansen, and 
Ackers and White. Equations by Shen and Huang 
and by Maddock, which lacked depth parameters, 
were applicable to laboratory flumes and small 
streams but not to large rivers. The Colby method 
underestimated total bed load material loads in 
natural rivers and was not suitable for laboratory 
flumes. (Cassar-FRC) 
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*Sedimentation, *Urban runoff, Storm runoff, 
Land use, Prediction, Mathematical models, 
Dredging, Sediment discharge, Flood plains, Sedi- 
ment transport, Computer programs, St. Louis, 
*Missouri, *Illinois. 


Preconstruction planning for the Harding Ditch 
portion of the East St. Louis, Illinois and Vicinity 
Interior Flood Control Project, which is the main 
drainage canal for two urbanizing watersheds near 
St. Louis, Missouri, required an analysis of sedi- 
ment deposition under current and future land use 
conditions and of the efects of channel modifica- 
tions on the sediment regime and on the frequency 
and quantity of dredging required to maintain a 
larger channel. A grid cell data bank was used to 
break down each watershed by land use category 
and to establish the percent of the watershed in 
each category. Four major computer programs or 
methods were used to model mass runoff of water 
and sediment from the watersheds and deposition- 
erosion along Harding Ditch for existing and 
future (2020) land use conditions. Estimates of 
sediment washoff parameters for each land use 
category were used to compute hourly values of 
discharge and tons of sediment washoff per event 
from each watershed for 20 years of rainfall data 
for existing and future land use. Comparison of the 
current and future thalweg profiles indicated that 
future land use conditions will result in less sedi- 
ment deposition as more and more erodable soil is 
covered by impervious material. If upstream ero- 
sion control measures are instituted during the 
construction process, any downstream depositional 
problems should be reduced further. Although pe- 
riodic dredging will be needed to maintain the 
required channel geometry for any channel modifi- 
cation project, dredging at 10-year intervals should 
be sufficient to maintain a with-project rating 
curve relationship. (Carroll-FRC) 
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Descriptors: *Sediment transport, *Lake sedi- 
ments, *Lake Erie, *Sedimentation rates, *Model 
studies, Sediments, Sedimentation, Sediment distri- 
bution, Suspended sediments, Particulate matter, 
Organic carbon, Nitrogen, Phosphorus. 


Sediment traps moored at three stations along an 
inshore-offshore transect in the Eastern Basin of 
Lake Erie from June to October of 1978 were used 
to examine differences in sedimentation processes 
of the near-shore and offshore environments in 
terms of dry weight, particulate organic carbon 
(POC), particulate nitrogen (PN) and particulate 
phosphorus (PP). Settling fluxes recorded at traps 
close to the lake bottom were nearly the same at all 
three stations during the summer stratification. At 
the offshore monitoring site, a comparison of the 
hypolimnetic traps with the epilimnetic traps 
showed that considerable resuspension takes place 
even in the summer. During the fall, however, 
storm-induced bottom resuspension resulted in 
higher nearshore sedimentation rates. A resuspen- 
sion model for dry weight, POC, and PN was 
developed by comparing trap catches with sedi- 
ment cores from all three stations. Data showed 
that newly formed organic material is resuspended 
and redeposited more frequently at nearshore loca- 
tions than offshore, thus enhancing decomposition 
of detritus, as indicated by the low relative phyto- 
plankton activity in the hypolimnetic traps. These 
cycles cause horizontal transport of fine-grained 
organic matter in the offshore direction and ex- 
plain the significant POC and PN concentration 
differeces observed in the inshore and offshore 
sediments. (Geiger-FRC) 
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A series of photographs illustrate the ripple form 
and the kinematics of suspended sediments in a 
wave field. Experiments were conducted in a wave 
flume in which sieved glass beads covered the 
bottom. Water depth was 0.15 m, wave period was 
1 sec, wave height was 55 mm, mean ripple length 
was 37 mm, and mean ripple height was 4.6 mm. 
No imposed currents were present. The strong 
shear on the local upstream side of the ripples and 
the subsequent vortex developed on the down- 
stream side were visible. Sediment was evident in 
the fluid above the bed to a height equal to about 
half the wavelength of the ripples. (Cassar-FRC) 
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ticle size distribution, Water currents, Sediment 
distribution. 


Sediment transport was studied along the east 
shoreline of the Nisqually River Delta, Puget 
Sound, Washington, to provide baseline data and 
to determine the possible effects of shoreline con- 


struction proposed by a timber company. Sediment 
transport on the beach was determined by interpre- 
tation by beach profiles and sediment texture and 
by a beach grain tagging experiment. Sediment 
movement on the delta platform was estimated 
from sediment trap data and an historical chart 
comparison. Several conclusions were reached 
from the studies. Waves are responsible for the 
small amount of sediment transported on the 
beach, and tidal currents cause sediment transport 
over the delta platform. The small amount of sedi- 
ment transported in the intertidal zone occurs in a 
northerly direction, reflecting the predominance of 
southerly winds. The intertidal sediment consists of 
poorly sorted sandy gravels; the delta sediments, 
moderately sorted silty sands. On the delta plat- 
form sediment transport rates are 0.00004 g per 
cm-sec or less, with local increases due to bioper- 
turbation. Tidal currents determine the direction of 
transport. The sediment grain size data indicate a 
depositional or no-transport environment along the 
eastern shore of Nisqually Reach, a U-shaped 
trough offshore from the delta. A man-made sand- 
spit perpendicular to the shore, located between 
the proposed timber company wharf and the delta, 
is being gradually eroded. It has negligible effects 
on sediment transport in the delta platform and 
intertidal zones. The present wharf, north of the 
delta, attenuates wave energy from the north. An 
enlarged, improved wharf should be designed to 
allow nonrestricted movement of sediments and 
currents. (Cassar-FRC) 
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Methods of measuring erosion and sediment are 
described. The most commonly accepted equation 
for determining soil loss is the Universal Soil Loss 
Equation, which predicts the average annual soil 
loss (sheet plus rill erosion) in tons per acre. The 
six factors comprising the equation (rainfall, soil 
erodibility, slope length, slope gradient, cropping 
management, and erosion control practice) are dis- 
cussed. Sediment yields may be determined from 
gross erosion and sediment delivery ratios by 
measuring sediment accumulation, by sampling 
suspended sediment loads, or by using predictive 
equations expressing sediment yield as a function 
of measurable independent variables. Sediment de- 
livery ratios are essential to the sediment yield 
equation mentioned above. Factors influencing the 
sediment delivery ratio are types of sediment 
sources (channel or sheet), magnitude and proxim- 
ity of sediment sources, transport system, (clogged 
or open channels, meandering or straight, etc.) size 
of eroded material (small particles are more easily 
transported), areas of deposition (foot of slcpes, in 
valley flats, at the heads of lakes, etc), and water- 
shed characteristics (high relief produces high sedi- 
ment delivery ratios). One procedure for estimat- 
ing sediment delivery ratio requires statistical anal- 
ysis of available data where the sediment delivery 
ratio is a dependent variable and measureable wa- 
tershed factors are the independent variables. Pre- 
vious workers have also related the sediment deliv- 
ery ratio to the size of drainage area, relief-length 
ratio, and sources of deposition. (Cassar-FRC) 
W82-06554 


USE OF THE FINITE-ELEMENT METHOD 
FOR SOLVING THE TRANSFER EQUATION, 
Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidrogeologii, Kharkov 
(USSR). 

A. M. Anikeenko, O. N. Litvin, and I. A. 
Sherenkov. 

Water Resources, Vol 8, No 3, p 263-266, May/ 
June, 1981. 2 Fig, 6 Ref. Translated from Vodnye 
Resursy, No 3, p 80-84, May/June, 1981. 
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flow, *Sediment transport, Suspended solids, Sus- 
pended sediment, Settling basins, Eddy diffusion, 
Settling velocity, Numerical analysis, Model stud- 
ies, Hydrodynamics, Mathematical models. 


Transport of suspended matter in turbulent flows is 
examined for the separate class of problems in 
which small-sized, small volume concentration par- 
ticles predominate (examples: suspended sediment 
transport, settling basins, recycled water ponds). In 
these cases suspended matter transport may be 
described by a boundary value problem for the 
turbulent difference diffusion equation. Where the 
widths of flow are small compared to the lengths 
(canals, horizontal settling basins, long water 
bodies) two-dimensional solutions can be used. 
Several problems are solved by the finite element 
method using the Ritz procedure and the concept 
of local potential. (Cassar-FRC) 

W82-06620 


LAND WATER INTERACTIONS: EFFECTS OF 
INTRODUCED NUTRIENTS AND SOIL PAR- 
TICLES ON RESERVOIR PRODUCTIVITY, 
Oklahoma Univ., Norman. Dept. of Zoology. 
B. L. Kimmel. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256843, 
Price codes: A06 in paper copy, A01 in microfiche. 
Oklahoma Water Resources Research Institute 
Report, April 1981, Stillwater. 95 p, 27 Fig, 6 Tab, 
Pe Ref. OWRT A-088-OKLA(2), 14-34-0001- 
138. 


Descriptors: *Surface runoff, *Euphotic zone, *In- 
fluent seepage, *Photosynthetic bacteria, *Sus- 
pended solids, *Reservoir stages, Watershed man- 
agement, Reservoirs, Phytoplankton, Photosynthe- 
sis, Nutrient requirements, Suspended load, Field 
tests, Bacteria, Organic matter, Aquatic plants, Es- 
sential nutrients, Suspended sediments, Runoff. 


Laboratory studies with experimental water col- 
umns and field studies in a lake were undertaken to 
examine the effects of introduced nutrients and 
suspended soil particles (SSP) on organic matter 
production in man-made impoundments. Water- 
shed runoff experiments and in place monitoring of 
inflow events in the lake showed that turbidity 
associated with river-borne (SSP reduced the eu- 
photic layer thickness, inducing light-limited phy- 
toplankton (PP) photosynthesis in a larger portion 
of the water column. Nutrient desorption from 
SSP enhanced nutrient availability for PP and bac- 
terioplankton (BP) production, and was dependent 
on soil nutrient composition. Increased nutrient 
availability associated with watershed inflow stim- 
ulated PP production in the water column eupho- 
tic layer. The presence of SSP did not significantly 
stimulate microheterotrophy. Highly turbid water- 
shed runoff caused vertical displacement of PP 
cells in laboratory water columns and during 
runoff events in the lake. These results indicate 
ultra-PP and free-living bacteria are coflocculated 
in high SSP concentrations. In both laboratory and 
field studies, the PP-BP response to turbid inflow 
occurred in 3 district phases: light limitations of 
photosynthesis; partial removal of PP and bacteria 
from the water column by combined advective- 
vertical displacement; and nutrient stimulation of 
euphotic layer PP. An analogous sequence should 
occur in reservoirs having similar inflow charac- 
teristics. (Zielinski- MAXIMA) 

W82-06710 


AQUATIC SEDIMENTS, 

Clarkson Coll. of Technology, Potsdam, NY. 
Dept. of Civil and Environmental Engineering. 
J. V. DePinto, T. C. Young, and S. C. Martin. 
Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 855-862, 
June, 1982. 122 Ref. 
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phorus, Nitrogen, Lake sediments, Reservoirs, 
Bacteria. 


A review of recent papers on aquatic sediments 
includes analytical and sampling methods, heavy 
metals, nutrients, biological activity, organic pol- 
lutants, and modeling and sediment transport. Ana- 
lytical methods described the use of neutron acti- 
vation for trace metal analysis, a method for Be7 
direct measurement, methods for simultaneous de- 
termination of 15 and 20 metals, and procedures 
for detection of Zn, Cd, Ca, Pb, Fe, Al, Hg, Ba, 
and Ra. Chromatography and/or mass spectrom- 
etry techniques were applied to determination of 
organic compounds. Sediment core sampling and 
sediment traps were the subject of several papers. 
Heavy metals investigations showed that suspend- 
ed solids levels under estuarine conditions did not 
remove dissolved chromate from the water 
column. In a wastewater effluent receiving stream 
Mn remained dissolved, and other heavy metals 
were associated with the colloidal and particulate 
fraction. In uranium mine effluent Ba(Ra)S04 was 
a predominant particulate phase. Relationships be- 
tween nutrients, especially P, and sediments were 
discussed. Release of nutrients from sediments was 
related to oxygen status, redoxpotential, and min- 
eral phases. Investigations of biological activity in 
sediments included oxygen demand, activity of ni- 
trifying organisms in different layers of a lake, 
metabolism of sediment bacteria under anaerobic 
conditions, bacterial degradation of organic pollut- 
ants in sediments, and effects of pollutants on 
benthic fauna. Case studies of organic pollution 
incidents and models for transport or organic com- 
pounds were discribed. Several sediment transport 
models concerned agricultural runoff, sediment 
yield from forested watersheds and streams, sedi- 
ment behavior in reservoirs and lakes, and sedi- 
ment-water exchange models. (Cassar-FRC) 
W82-06806 


AN UPSTREAM FINITE ELEMENT METHOD 
FOR SOLUTION OF TRANSIENT TRANS- 
PORT EQUATION IN FRACTURED POROUS 
MEDIA, 

California Univ., Berkeley. Lawrence Berkeley 
Lab. 

For primary bibliographic entry see Field 2F. 
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CALCULATION OF CUMULATIVE PERCENT 
AGE AT SELECTED PARTICLE SIZES FROM 
BOTTOM WITHDRAWAL TUBE ANALYSIS, 
Department of the Environment, Ottawa (Ontar- 
io). Computing and Applied Statistics Directorate. 
C. S. Lam. 

Water Resources Bulletin, Vol 18, No 3, p 525-528, 
June, 1982. 2 Fig, 1 Tab, 7 Ref. 
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A new method is proposed for obtaining a single 
continuous Oden curve in a sediment particle size 
analysis. A time scale transformation is introduced, 
and the cumulative percentage of a selected parti- 
cle size is analytically determined by cubic spline 
coefficients in the tangent intercept on the curve. 
Of the 124 tested samples, 113 samples could be 
fitted by a four-knot pline function. Six of the 
failed 11 samples could be fitted by a five-knot 
spline function. Three of the remaining 5 samples 
could be fitted by a five-knot spline function after 
deletion of one bad data point. Only two samples 
failed all attempts. The economy of this new ap- 
proach over the manual graphical method is obvi- 
ous. A more significant point is that the percent 
finer of a selected particle size is determined 
through a single continuous curve. The accuracy 
of the result obtained by averaging two approxi- 
mated tangents of two overlapping segments, in 
which the continuity of the Oden curve is in 
question in the graphical method, is no longer an 
argument in the new approach. On a CYBER 74 
computer, it took 14.15 seconds to calculate the 
equivalent percentages in a 100 cm high suspension 
of sediment and corresponding settling times for 
124 samples from laboratory measured data. The 
calculation of percent finer at 15 selected particle 


sizes for all samples took 20.25 seconds. (Bakr- 
FRC 
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A DYNAMIC SYSTEM MODEL FOR SIMU- 
LATING SEDIMENT DISCHARGE, 

Illinois Univ. at Urbana-Champaign. Dept. of Ag- 
ricultural Engineering. 

For primary bibliographic entry see Field 4D. 
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FIRE AND GEOMORPHIC PROCESSES, 

F. J. Swanson. 

In: Proceedings of the Conference on Fire Re- 
gimes and Ecosystem Properties, December 11-15, 
1978, Honolulu, Hawaii, General Technical Report 
WO-26, Forest Service, Washington, D.C., June 
1981, p 401-420, 4 Fig, 81 Ref. 
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Sediment transport, Forest fires, Soil water, Over- 
land flow, Sediment erosion, Accelerated erosion, 
Watershed management. 


Fire alters vegetation and soil properties; these 
changes alter the hydrologic regime of a site with 
the collective effect of changing the movement of 
soil and sediment through watersheds. Interactions 
among fire, hydrology, and geomorphology vary 
with the time scale on which a landscape ecosys- 
tem is considered. On the short time frame of 
immediate effects of a single fire on hydrology and 
geomorphology, fire operates principally through 
alteration of vegetation and soil properties to alter 
hydrologic and geomorphic processes. The effects 
are generally increased soil water and overland 
flow which result in accelerated erosion by a vari- 
ety of surface and mass movement processes. The 
contribution of fire-induced accelerated erosion to 
overall sediment yield can be assessed on the inter- 
mediate time scale of several fire rotations. Highly 
erosive landscapes with frequent, intense fire may 
have more than 70% of their long-term sediment 
yield exported during the period of accelerated 
erosion immediately following a fire. The magni- 
tude of geomorphic effects of fire in an ecosystem 
depends on the frequency and intensity of fire, and 
the sensitivity of geomorphic systems to disturb- 
ance. Geomorphic sensitivity is controlled by hills- 
lope and channel steepness and the effectiveness of 
vegetation in regulating physical processes. A vari- 
ety of hydrologic and geomorphic features func- 
tion as firebreaks. (Moore-SRC) 
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PRELIMINARY POST-ERUPTION SEDIMENT 
BUDGET FOR THE NORTH FORK TOUTLE 
RIVER DRAINAGE, JUNE 1980-MAY 1981, 
Humboldt State Univ., Arcata, CA., Dept. of Ge- 
ology. 

For primary bibliographic entry see Field 4D. 
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SEDIMENT INFLUX TO THE TOUTLE RIVER 
FROM EROSION OF TEPHRA, MAY 1980- 
MAY 1981, 

Washington Univ., Seattle. Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 4D. 
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LABORATORY INVESTIGATION OF DEFOR- 
MATIONS OF CANALS IN SAND, 

Akademiya Nauk SSSR, Moscow. Inst. Vodnykh 
Problem. 

For primary bibliographic entry see Field 8B. 
W82-06990 
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THE CHEMISTRY AND ISOTOPIC COMPOSI- 
TION OF SALINE GROUNDWATERS FROM 
THE SUDBURY BASIN, ONTARIO, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 2F. 
W82-05990 
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WEAK ACID CONCENTRATIONS AND RIVER 
CHEMISTRY IN THE TOVDAL RIVER, 
SOUTHERN NORWAY, 

Central Electricity Research Labs., Leatherhead 
(England). 

A. H. Webb. 

Water Research, Vol 16, No 5, p 641-648, May, 
1982. 6 Fig, 1 Tab, 7 Ref. 
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drogen ion concentration, Sodium, Potassium, Cal- 
cium, Magnesium, Ammonium, Water analysis, 
Leaching, Organic carbon. 


Chemistry of water in the Tovdal River, Norway, 
was investigated by analysis of weekly samples 
from August 1978 to December 1979. The pH 
varied slightly over the study period, 4.64 to 5.14, 
and was lowest in winter. Concentrations of both 
the air pollution derived species (sulfates, nitrates, 
and ammonium) and groundwater derived minerals 
(Ca, Mg, and K) increased steadily in river water 
during summer and winter to a broad peak during 
spring and decreased to a minimum in summer. 
The rapid metabolism of nitrate and ammonium 
produced some irregularities in their patterns. The 
broad peak in spring of the acid rain constituents 
(sulfates and nitrates) coincided with the peak in 
alkalis because of leaching from the ground during 
the snowmelt period. Sulfate levels were higher in 
the fall of 1979 than in the fall of 1978, alkalis were 
lower, and therefore pH was lower. Total weak 
acid concentrations (silica, Al, and ammonium) 
also showed spring maximums and summer mini- 
mums. These were correlated with total organic 
carbon concentrations, but the inorganic weak acid 
species largely controlled the seasonal variations in 
weak acid content. (Cassar-FRC) 

W82-06052 


A FAUNAL ANALYSIS OF THE SPRINGS OFF 
THE OUACHITA MOUNTAINS, ARKANSAS, 
Arkansas Univ., Fayetteville. Water Resources Re- 
search Center. 

H. W. Robison. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-254871, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Publication No 83, September 1981. 33 p, 1 Fig, 3 
Tab, 39 Ref. OWRT A-047-ARK(1). 14-34-0001- 
9004. 
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A faunal survey was made of 33 spring ecosystems 
in a 135 by 80 km study area in the Arkansas 
Ouachita Mountains physiographic province, ex- 
tending west from Hot Springs to the Oklahoma 
line. Springs in this province were characterized as 
being generally faunistically-poor, with often only 
a single species (e.g., the isopod, Lirceus H. hop- 
pinae) being the dominant faunal element with 
respect to both numbers and biomass. A total of 40 
invertebrate species and eight vertebrate species 
were collected from the spring environs during the 
course of the study; five additional invertebrate 
species (two amphipods, three caddisflies) were 
discovered from a detailed literature search, 
making a total finding of 53 aquatic invertebrate 
and vertebrate species that characterize the springs 
in this mountain physiographic province. Water 
quality of the springs is characterized as potable, 
with calcium (calcium bicarbonate) as the major 
element due to the widespread distribution of lime- 
stone and calcaeous cements throughout the area 
of study. An annotated list of the 45 benthic ma- 
croinvertebrates and eight vertebrates collected in 
this survey is provided. (Zielinski- MAXIMA) 
W82-06161 





Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


LIQUID-LIQUID EXTRACTION COMBINED 
WITH ATOMIC-ABSORTPION SPECTROM- 
ETRY FOR DETERMINATION OF COPPER IN 
WATERS, FOODS AND ANALYTICAL REA- 
GENTS USING _§ 1,2-NAPHTHOQUINONE 
THIOSEMICARBAZONE, 

Cordoba Univ. (Spain). Dept. of Analytical Chem- 
istry. 

For pores bibliographic entry see Field 5A. 
W82- 0617 


GEOCHEMICAL FACTORS CONTROLLING 
THE ACCUMULATION AND DISPERSAL OF 
HEAVY METALS IN THE BAY OF FUNDY 
SEDIMENTS, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Atlantic Oceanographic Lab. 

D. H. Loring. 

Canadian Journal of Earth Sciences, Vol 19, No 5, 
p 930-944, May, 1982. 3 Fig, 7 Tab, 28 Ref. 
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This study reports on the sedimentological, miner- 
alogical, chemical and anthropogenic factors that 
control the sedimentary abundances and gradients 
of zinc, copper, lead, chromium, vanadium, cobalt, 
nickel, mercury, beryllium, arsenic, barium and 
selenium as well as an estimation of the potential 
bioavailability of zinc, copper, lead, cobalt, nickel, 
chromium, and vanadium in the fundy sediments. 
Sediment samples were collected at 100 locations, 
Total Zn, Cu, Pb, Co, Ni, Cr, V, Be, Hg, As, Se, 
and Ba concentrations varied regionally and with 
textural differences in the sediments. Except for 
local anomalies, the concentrations are at or near 
natural levels when compared with texturally 
equivalent sediments from unpolluted areas of the 
eastern Canadian coastal areas. The nature, grain 
size, and abundance of the metal-bearing minerals, 
amorphous compounds, and organic matter are the 
main factors controlling the metal gradients in the 
bay of Fundy. Of the total metal content, 73-99% 
is not readily available to the biota but is held in 
various sulfide, oxide and silicate minerals. The 
host minerals have accumulated at the same rates 
as other detrital material, except for particles of 
zinc oxide that have been derived from industrial 
sources adjacent to the bay. Relatively high metal 
concentrations did occur near a dredge dispersal 
site off St. John Harbor and may reflect the initial 
impact of anthropogenic inputs on the natural 
levels of metals in the Fundy sediments. (Baker- 
FRC) 
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DISCHARGE OF METALS FROM THE ST. 
LAWRENCE RIVER, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Atlantic Oceanographic Lab. 

For primary bibliographic entry see Field 5B. 
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INFLUENCE AND PREVENTION OF BIRD- 
DROPPINGS IN PRECIPITATION CHEMIS- 
TRY EXPERIMENTS, 

Utrecht Rijksuniversiteit (Netherlands). Inst. voor 
Meteorologie en Oceanografie. 

For primary bibliographic entry see Field 5B. 
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THE POTENTIAL ACIDITY ASSOCIATED 
WITH DEWS, FROSTS, AND FOGS, 

Flow General Inc., McLean, VA. 

J. Wisniewski. 

Water, Air, and Soil Pollution, Vol 17, No 4, p 
361-377, 1982. 3 Fig, 1 Tab, 51 Ref. 
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*Condensation, *Frost, 
*Pollutant 


analysis, 


In general special events of dews, frosts, and fogs 
are the result of water vapor condensation or 


sublimation in the layers of the atmosphere closest 
to the ground. The meteorology of these special 
events is briefly reviewed, including mechanisms 
of their formation as well as their frequency of 
occurrence. While research into the chemistry of 
the water involved in these special events is sparse, 
there is direct and indirect evidence available 
which indicates a potential acidity. The chemistry 
of this water is primarily dependent on two factors. 
The first is the amount and type of material ab- 
sorbed by dew and fog directly from the atmos- 
phere. The second controlling factor is the pres- 
ence of substances, on the surface of which the 
moisture is deposited. The source of most of these 
materials is dry deposition of natural and anthropo- 
genic substances from the atmosphere, including 
soil particles, fly ash, pollen, microbes, trace 
metals, aerosols, and adsorbed gases. Values of pH 
associated with these events have been observed to 
be below 3.0 for fog. Theoretical calculations indi- 
cate that synergistic acidity from dew combined 
with previous acidic dry deposition may result in 
pH values of less than 2.0. Neutralization due to 
leaching of plant metabolites or surface reactions 
on contact could raise the pH, but either of these 
two processes would damage the plant or material 
surface in question. (Baker-FRC) 
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THE EFFECT OF METAL IONS ON THE UL- 
TRAVIOLET SPECTRA OF HUMIC ACID, 
TANNIC ACID AND LIGNOSULFONIC ACID, 
Savannah River Ecology Lab., Aiken, SC. 

J. J. Alberts. 

Water Research, V1 16, No 7, p 1273-1276, July, 
1982. 3 Fig, 1 Tab, 11 Ref. 
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A study was conducted to assess the consequences 
of metal-organic interactions on the quantification 
of fulvic acid, tannin and lignin in natural waters. 
Solutions were prepared so that the final concen- 
trations of humic acid, tannic acid and lignosul- 
fonic acid were each 5.00 ppm. Ferric iron was 
added to individual solutions to final concentra- 
tions of 0.0, 0.1, 0.5, 1.0, and 5.0 ppm. Changes in 
the ultraviolet spectra of the three acids as a func- 
tion of increasing iron concentration wre demon- 
strable. In all cases the highest iron concentration 
showed the dominance of the iron spectrum. At 
lower iron concentrations it was apparent that the 
spectral alterations occurring for humic acid and 
lignosulfonic acid were different from those for 
tannic acids. While the spectra of both humic acid 
and lignosulfonic acid in the presence of ferric iron 
appear to be additive with that of the metal, the 
spectral changes of the tannic acid in the presence 
of ferric iron show a dimunution of the peak height 
at 280 nm with the attendant appearance and in- 
crease of a shoulder in the spectra at 320-340 nm. 
These changes indicate alteration of the electron 
configuration due to interaction with the iron 
either through complexation or due to steric con- 
siderations. These findings suggest that the concen- 
trations of metals in natural waters are important 
when attempting to determine the concentrations 
of humic or fulvic acids, tannins and lignin in 
natural waters using a method based on ultraviolet 
spectrophotometry. (Baker-FRC) 
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AN AUTOMATED PROCEDURE FOR THE DE- 
TERMINATION OF TOTAL KJELDAHL NI- 
TROGEN, 

Foras Forbartha, Dublin (Ireland). 

For primary bibliographic entry see Field 5A. 
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TRACE METAL RELATIONSHIPS AT THE 
SEDIMENT-WATER INTERFACE, 

Vermont Univ., Burlington. Dept. of Geology. 
J. C. Drake. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256561, 
Price codes: A05 in paper copy, AO1 in microfiche. 
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Interstitial waters from nine cores of near-surface 
sediments from four bodies of water were analyzed 
for trace elements (reactive phosphorus, (P), iron, 
manganese, copper (Cu), lead (Pb), titration alka- 
linity, wet sediment porosity and redox potential, 
to assess the capability for chemical exchange at 
the sediment-water interface. Only Pb and Cu did 
not show significant enrichment in pore waters 
relative to overlying lake waters. Iron generally 
increased with depth; P often showed more than 
one peak concentration with depth. The data indi- 
cated that pore water chemistry differed signifi- 
cantly among samples from various sites, caused by 
organic matter decomposition. Diffusion of Cu and 
Pb out of the sediments is not considered signifi- 
cant, but bottom sediments constitute an enormous 
reservoir of chemically mobile iron, manganese 
and P which could potentially be released into 
overlying lake waters (especially when surface 
sediments become anoxic). St. Albans Bay P chem- 
istry should be studied further, due to the extreme- 
ly high concentrations of P in interstitial waters 
and the very low redox potential observed for St. 
Albans Bay surface sediments. (Zielinski- 
MAXIMA) 
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OCCURRENCE OF FLUORIDE BEARING 
GROUNDWATERS AND THEIR RELATION- 
SHIP WITH WATER TABLE FLUCTUATIONS, 
Andhra Univ., Waltair (India). 

V. V. J. Sarma, and A. N. Swamy. 

Journal of the Institution of Engineers (India), Part 
EN, Environmental Engineering Division, Vol 61, 
Hof 2, p 77-81, February, 1981. 3 Fig, 2 Tab, 13 
Ref. 
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A 12-month study of fluoride levels in 130 shallow 
wells up to 60 ft deep in the Visakhapatnam Basin 
India, showed that the fluoride content of the 
water was maximal during the season of minimum 
water table in February-May and minimal during 
October when the water table was highest. For 
example, water in Well 43 varied from 5.0 to 8.0 
ppm fluoride and water in Well 23 varied from 0.6 
to 1.8 ppm fluoride. The designation of isofluores, 
lines of equal fluoride content, clearly located pos- 
sible areas of fluoride bearing minerals, probably 
apatite. (Cassar-FRC) 

WwW 16443 


CHANGES IN EXTRACTABLE METAL CON- 
CENTRATIONS DURING STORAGE OF SUR- 
FACE WATER SAMPLES CONTAINING SEDI- 
MENTS, 

Department of the Environment, Vancouver (Brit- 
ish Columbia). Inland Waters Directorate (Pacific 
Region). 

E. Michnowsky, L. M. Churchland, P. A. 
Thomson, and P. H. Whitfield. 

Water Resources Bulletin, Vol 18, No 1, p 129-132, 
February, 1982. 1 Fig, 12 Ref. 
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Although acidification is a common method used 
for the preservation of river and estuarine water 
samples collected for metal analysis, the effect of 
such treatment when high levels of suspended sedi- 





ments are present has not been evaluated. Water 
samples with high concentrations of suspended 
sediments were collected from the Fraser River in 
British Columbia, Canada. These samples were 
acidified on site, taken to the laboratory, and ana- 
lyzed for concentrations of extractable copper, 
zinc, lead, cobalt, cadmium, manganese, nicke, and 
iron at various intervals of over a 6 month period. 
The metal concentrations in these water samples 
were found to be unstable, with the concentrations 
of extractable metals generally increasing during 
storage. The largest increases in concentration 
typically occurred between 10 and 40 days. Many 
of these metals maintained a constant concentra- 
tion during the first week of storage and/or after 
100 days. These results indicate that the extractable 
metal technique is not suitable for analysis of water 
samples containing suspended sediments, since it is 
not restrictive enough to ensure reproducible re- 
sults. Comparisons between samples stored for 
varying periods of time would also not be reliable. 
(Carroll-FRC) 
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A detailed evaluation was made of the hydrogen 
ion budget for the Hubbard Brook Experimental 
Forest in West Thornton, New Hampshire. Hydro- 
gen ion sources were found to approximately bal- 
ance hydrogen ion sinks. Atmospheric hydrogen 
ion inputs contributed 52% of the total hydrogen 
ion sources for the ecosystem. Based on this 
budget, projections of changes in precipitation hy- 
drogen ion loading on water quality were made. 
To make such prediction it was necessary to make 
some assumptions concerning the response of a 
forested ecosystem to increases and decreases in 
atmospheric hydrogen ion inputs. To estimate 
changes in water quality due to changes in hydro- 
gen ion loading, a modified chemical equilibrium 
model was used. The model was incrementally 
titrated with strong acid or strong base corre- 
sponding to the incremental change in hydrogen 
ion loading. Three changes in precipitation loading 
of hydrogen ion to the ecosystem were examined. 
These changes were made as nitric acid, as sulfuric 
acid, and as a combination of nitric and sulfuric 
acids, corresponding to the ambient stoichiometry 
in precipitation. The magnitude of these hydrogen 
ion loading changes ranged from a 50% increase to 
the lowest possible decrease based on the concen- 
tration of nitrate and sulfate in ambient precipita- 
tion. The form of the acid input is important in the 
response of stream water quality to changes in 
hydrogen ion inputs. Another important considera- 
tion is the role of aluminum in the buffering of 
hydrogen ion in this ecosystem. (Baker-FRC) 
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Beta-MnOOH is precipitated preferentially at tem- 
peratures near zero degrees C when Mn(2+) is 
oxidized in aerated aqueous solutions. On aging in 
solutions open to the atmosphere a slurry of beta- 
MnOORH tends to disproportionate to form manga- 
nese dioxide and MN(2+). In such aged solutions, 
Mn(2+) and H(+) activities can be constant and 
both the oxidation reaction and the disproportiona- 
tion reaction can have positive reaction affinities. 
It is not possible for both reactions to be in thermo- 
dynamic equilibrium in the same system unless 
oxygen is almost completely absent. Analytical 
data for manganese-depositing springwater samples 
are consistent with a nonequilibrium model involv- 
ing disproportionation of either beta-7MnOOH or 
Mn304. (Baker-FRC) 
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TINUOUS CHEMICAL PROFILES IN SEDI- 
MENTS, 

Alaska Univ., Fairbanks, Inst. of Marine Science. 
For primary bibliographic entry see Field 5A. 
W82-06931 


2L. Estuaries 


GAMMA EMITTING FISSION PRODUCTS IN 
SURFACE SEDIMENTS OF THE RAVENG- 
LASS ESTUARY, 

Lancaster Univ., Bailrigg (England). Dept. of En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5B. 
W82-05984 


MERCURY IN THE RIVER MERSEY, ITS ES- 
TUARY AND TRIBUTARIES DURING 1973 
AND 1974, 

Liverpool Univ. (England). Dept. of Oceanog- 
raphy. 

For primary bibliographic entry see Field 5B. 
W82-06049 


A SAMPLING STUDY OF THE BROWN SEA- 
WEED, ASCOPHYLLUM NODOSUM AS A 
MARINE MONITOR FOR TRACE METALS, 
Queen’s Univ., Kingston (Ontario). Dept. of 
Chemistry. 

For primary bibliographic entry see Field SB. 
W82-06050 


THE ECOLOGY OF NEW ENGLAND HIGH 
SALT MARSHES: A COMMUNITY PROFILE, 
Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

S. W. Nixon. 

Fish and Wildlife Service, Biological Services Pro- 
gram Report FWS/OBS-81/55, March 1982, Wah- 
ington, DC. 81 p, 29 Fig, 14 Tab, 154 Ref. 


Descriptors: *Salt marshes, *Ecology, *Tidal 
marshes, *Environmental effects, Marsh manage- 
ment, Sediments, Tidal effects, Sea level, Vegeta- 
tion, Productivity, Land use, Flooding, Drainage, 
Mosquitos, Pollutants, Sludge. 


The high salt marshes of New England have 
evolved in response to sea-level rises through ac- 
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cretion of sediments entrapped by marsh vegeta- 
tion. The shape and appearance of high marshes 
result from unique, complex interactions of local 
topography and bathymetry, sea level rise, tides, 
sediment supply and vegetation. These factors par- 
ticularly the major influences of tides and short- 
term changes in sea-level, are incorporated in 
short-term processes that define and mold the ecol- 
ogy of the high marsh. Short-term and long-term 
mechanisms have produced approximate zonation 
of vegetation in the high marsh. High marshes are 
contrasted to Spartina-dominated low marsh in 
terms of plant and animal species and the relative 
importance of the dynamics of production, export, 
decomposition, and accumulation of materials in 
the sediments. Since the mid 1600's, the marshes in 
New England have been flooded or drained, im- 
pounded or diked, ditched or filled. High marshes 
have been used as hay fields. Ditching for mosqui- 
to control has affected a large part of the New 
England high marshes. Human activities have pol- 
luted the marshes with metals, oil chemicals, and 
trash. Habitat management considerations today 
include mosquito control and sewage sludge treat- 
ment. (Moore-SRC) 
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Detailed surveys undertaken during 1975-78 to 
study the trace metal content of the Knysna River 
and Lagoon are summarized. Surface sediment, 
water, and sediment core samples were taken over 
an 11.5 sea mile distance, and analyzed by atomic 
absorption spectroscopy for 16, 13, and 16 ele- 
ments, respectively. Interelement relationships and 
absolute metal concentrations were examined prior 
to data interpretation. Water salinity was also 
measured at certain sites, and biological material 
was taken from the Heads region and analyzed for 
9 elements. The results indicated the presence of 
specific sites of metal input into the Lagoon and 
the distribution of drains/seepages which also con- 
taminate the area. The metal concentrations found, 
however, were generally low, and such anomalies 
as do occur appear to be transitory in nature since 
little metal accumulation was found to occur in the 
sediment column. The area cannot be strictly con- 
sidered as polluted, although certain metal concen- 
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trations were elevated above true background 
values as determined for other southeastern Cape 
estuaries. Metal concentrations in biological mate- 
rial from Knysna estuary were much lower than 
many of the reported values for the material spe- 
cies, indicating that the estuary is unpolluted by 
zinc, cadmium, copper, iron, manganese, and 
nickel. (Zielinski- MAXIMA) 
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In order to obtain an estimate of the height of the 
high water at a Nova Scotia bridge, a statistical 
search was made of the two-year data of tidal 
observations at the bridge. Strong shallow-water 
distortion in the area precluded the use of a direct 
harmonic analysis; therefore, correlations were cal- 
culated between the time of travel of high water to 
the bridge and its height there against the high 
water height of nearby reference stations. The 
random portion of the signal was evaluated follow- 
ing a regression analysis with Saint John and other 
stations. The predicted height of high water at 
Saint John gave the best fit, suggesting a coupling 
between non-tidal events at the two sites. A height 
of 33.3 feet with a return period of about 90 years 
was inferred from the results. In order to check on 
the recurrence interval of extreme tides in the Bay 
of Fundy, 100 years of predictions covering the 
interval of 1981-2080 for Saint John were pre- 
pared. Further, it is felt that studies on the dynam- 
ics of Minas Basin will eventually have to be 
undertaken; to a good first approximation, the 
Basin may be viewed as being cut off from the Bay 
of Fundy as far as disturbances are concerned. 
(Zielinski-MAXIMA) 
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The rates of degradation of specifically radiola- 
beled, extractive-free lignocelluloses from S. alter- 
niflora and Pinus elliotii were determined in incu- 
bations approximating conditions in the aerobic 
surface layers of various marsh and estuarine habi- 
tats. The pine lignocellulose was included as it is a 
lignocellulose of terrestrial origin that is likely to 
be transported into the estuarine environment by 
stream runoff. A 10- to 14-fold difference was 
found in the rates of mineralization of the lignin 
moieties of lignocelluloses from S. alterniflora and 
P. eliottii, which was probably indicative of basic 
structural differences between the lignins of grasses 
and gymnosperms. Data collected confirmed the 
widely held assumption that lignocellulose ac- 
counts for a large percentage of the standing stock 
of plant material in salt marsh estuaries. Knowl- 
edge of thee factors controlling rates of lignin and 
cellulose degradation in marsh and coastal sedi- 
ments can enhance the understanding of carbon 
flow in detritus-based systems. This will have wide 
applicability in studies of microbial processes in 
marsh-dominated coastal marine environments. 
(Small-FRC) 

W82-06410 


VEGETATION STRUCTURE AND DIVERSITY 
COMPONENTS OF A FRASER ESTUARY 
TIDAL MARSH, 

British Columbia Univ., 
Botany. 

G. E. Bradfield, and G. L. Porter. 

Canadian Journal of Botany, Vol 60, No 4, p 440- 
451, 1982. 4 Fig, 3 Tab, 35 Ref. 


Vancouver. Dept. of 


Descriptors: *Estuaries, Vegetation, *Tidal 
marshes, *Species diversity, *Marsh plants, Tidal 
rivers, Species composition, Tidal floods, Drainage 
effects, Community development, *Fraser River 
estuary, *British Columbia. 


Vegetation data from a predominantly freshwater- 
influenced tidal marsh near the mouth of the 
Fraser River in southwestern British Columbia 
were analyzed to examine compsitional variation in 
the vegetation in relation to inferred gradients of 
tidal flooding and drainage. Another goal of the 
study was to evaluate various diversity compo- 
nents of marsh vegetation types and assess their 
value for heuristic investigation of vegetation-envi- 
ronment relations in tidal marsh ecosystems. Three 
main vegetation zones were recognized. Regularly 
flooded and drained sedge areas were dominated 
by Carex lyngbyei. A grass-willow zone along the 
crests of infrequently flooded levees was dominat- 
ed by Festuca arundinacea. A mixed-forb zone in 
areas of poor drainage where the water table re- 
mained permanently high was dominated by Men- 
yanthes trifoliata. Principal components analysis 
and reciprocal averaging gave similar results 
except for a 90 degree rotation of ordination axes. 
The combined results from cluster analysis and 
ordination provided a useful summary of the marsh 
vegetation structure and a useful background for 
making comparisons and evaluating factors that 
affect community development. (Geiger-FRC) 
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The relationship between plant species distribution 
and the physical factors of submergence, pore 
water salinity, sediment texture, and substrate 
water content was examined in the foreshore 
marshes of Lulu Island in the Fraser River delta. 
Analysis of tidal records revealed three elevational 
zones - a low marsh dominated by two Scirpus 
species, a middle marsh dominated by Carex lyng- 
byei, Triglochin maritimum and S. maritimus, and 
a high marsh community with four dominant plant 
species. Results of an analysis of variance proce- 
dure showed that elevation and elevation-salinity 
interactions were the main factors controlling plant 
distribution. Substrate texture and moisture content 
were significantly associated with variations in spe- 
cies abundance. The Lulu Island marshes are simi- 
lar in flora and ecology to estuarine and deltaic 
marshes of Oregon and Washington and are influ- 
enced by fluvial regimes which affect salinity and 
sediment characteristics. (Geiger-FRC) 
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Variations in temperature (T), salinity (S), and 
density of water in the Middle St. Lawrence Estu- 
ary between Riviere du Loup and St. Roch were 
complex. Surveys produced 15,000 T-S pairs dis- 
tributed over 62 13-hour profiling stations. The T- 
S curves at each station were linear, but it was 
impossible to relate temperature and salinity over 
the whole Middle Estuary for a month or two. The 
lack of correlation could not be explained in terms 
of linear combinations of the parameters for loca- 
tion in the estuary, the upstream water properties, 
the phase of the spring-neap tides, and the tidal 
energies. The tidally-averaged density structure 
was separable into horizontal and vertical compo- 
nents. The vertical variation over the whole estu- 
ary was explained by any one of three functional 
forms, but the horizontal variation was not explica- 
ble by any linear combinations of the parameters 
previously mentioned. Plots of horizontal vari- 
ations in temperature, salinity, or density are not 
meaningful unless data are collected synoptically 
and over a period longer than one tidal cycle. 
Although the mixing process in the estuary ap- 
peared conservative and linear at a given instant in 
space and time, it was non-linear over space and 
time. (Cassar-FRC) 
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Microfungi are potentially useful as indicators of 
water mass movements and resuspension in estu- 
aries and salt marshes. As part of a continuing 
investigation of their usefulness for this purpose, 
tidally induced and seasonal variations of suspend- 
ed microfungi concentrations were assessed and 
the presence of microfungi in water exiting from a 
salt marsh was studied. Samples were collected at 
three depths from three stations positioned at a 
transect in a large salt marsh creek in South Caroli- 
na. Samples were taken every 1.5 hours for 50 
consecutive hours during neap tides and for 50 
consecutive hours during the corresponding spring 
tides. Microfungi concentrations were found to be 
relatively consistent from season to season. Tidally 
induced variability was more dramatic, with mi- 
crofungi concentrations fluctuating out of phase 
with the tidal rhythm during both neap and spring 
tides. Over 90% of the tidal cycles monitored 
showed a net movement of microfungi out of the 
marsh, indicating that the microfungi should be 
useful in tracing a water mass after it has exited a 
marsh. These study results suggest that seasonal 
variations in the concentrations of suspended mi- 
crofungi should not limit their usefulness as water 
mass indicators in salt marsh environments. (Car- 
roll-FRC) 
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A program of regular field sampling was initiated 
in the Colne Point salt marsh, Essex, United King- 
dom. The main objectives of the program were to 
determine whether any spatial or temporal 
separation(s) between sulfate reduction and meth- 
anogenesis were apparent which might explain 
their coexistence, to determine the annual magni- 
tudes of each process, and to investigate some of 
the environmental variables which might signifi- 
cantly influence the processes. These two process- 
es are the major terminal oxidation steps in the 
flow of carbon and electrons in anaerobic environ- 
ments. The rate of sulfate reduction, methanogene- 
sis, and methane loss were measured in salt marsh 
sediment at monthly intervals. In addition, dis- 
solved methane and sulfate concentrtions together 
with pS(2-) and pH were determined. Methane 
formation from carbon dioxide, but not from ace- 
tate, was detected within the same horizon of 
sediment where sulfate reduction was most active. 
Sulfate reduction was about 3 orders of magnitude 
greater than annual methanogenesis. The two 
wrocesses were not separated either spatially or 
temporally, but occurred within the same layer of 
sediment at the same time of the year. Their coex- 
istence did not seem to be the result of sulfate- 
depleted microenvironments within which methan- 
ogenesis could occur, but the methanogenic bacte- 
ria persisted at very low rates of activity within the 
same environment as the sulfate reducers. The 
observed discrepancy between in situ methanogen- 
esis and methane loss from the sediment surface 
was interpreted as a real phenomenon, possibly due 
to methanogenesis from substrates other than ace- 
tate or bicarbonate. (Baker-FRC) 
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Restructuring of coefficient matrices of a finite 
element solution gave good results for problems in 
which physical parameters had discontinuities at 
the interfaces. In this work one-dimensional model 
studies were done using four schemes for accom- 
modating a moving interface across which there 
are discontinuities in physical parameters. The ef- 
fective schemes were: development of a special 
element which allowed the interface to move 
across it, and using an adaptive grid so the inter- 
face always remained at an element boundary. 
However, only the first was suitable for use in 
two- and three-dimensional problems. These solu- 
tions may be applied to problems such as salt-fresh 
water interaction in an estuary, stratification in 
water bodies, thermal outputs from power stations, 
sewage discharges, and injection of one fluid into 
another. (Cassar-FRC) 
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The sorption of behavior of copper, manganese 
and zinc on to freshly precipitated iron oxyhydrox- 
ide was investigated as a function of acidity and 
salinity, in order to more fully understand the 
behavior of these metals in estuaries. In distilled 
water the acidity of the onset of adsorption was in 
increasing order from Cu, Zn to Mn, which quali- 
tatively follows the hydrolysis of the metals in the 
bulk solution. The pH of the adsorption edges 
could not be quantitatively predicted from the 
hydrolysis data, and it is necessary to resort to the 
use of surface complexation constants for cation 
adsorption. The hypothesis of metal uptake involv- 
ing coulombic interactions between the precipitate 
and the metal species in solution did not fit the 
observations, and it was concluded that a detailed 
knowledge of surface complexation reactions was 
needed, as is shown for copper. The adsorption 
isotherms for copper were independent of salinity 
while those for zinc and manganese showed an 
increase in the pH of the adsorption edge with 
increases in salinity. It was suggested that the 
major cations of calcium and magnesium were 
probably co-adsorbed, and competition from these 
species for adsorption sites increased with increas- 
ing salinity. These results will aid in the develop- 
ment of predictive models for the fate of trace 
metals injected into estuarine systems, where iron 
compounds may be freshly precipitated. (Baker- 
FRC 
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Desratification in the York River was investigated. 
A conceptual model for the onset and disappear- 
ance of vertical homogeneity was developed from 
a examination of salinity data collected during 
intensive studies of two destratification events that 
were predicted on the basis of earlier work. The 
intrusion of relatively fresh water, which initiated 
the destratification process, is indicated by the 
sharp downward displacement of isohalines on 16 
August 1978 and 26 August 1980. In each case this 
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was followed by a progressive reduction of stratifi- 
cation in the water column. The introduction of 
fresher water into the river mouth caused a rever- 
sal of the longitudinal salinity gradient, producing 
a midriver salinity maximum. The assumption is 
made that the salinity changes at the station are 
caused in large part by the advection of water of 
differing salinity up and down the river by tidal 
currents. Depressions in the isohaline, indicating 
the presence of freshwater water, coincide with 
slack before ebb through 28 august, the data of 
greatest tidal heights. After that date the isohaline 
at 23 per mil showed a phase reversal. The depres- 
sions are coincident with slack before flood, indi- 
cating the reestablishment of the normal longitudi- 
nal salinity gradient. While tidal heights were in- 
creasing, there was a continuing source of fresher 
water. As tidal heights reached, more saline water 
was once again present in the river mouth. The 
Chesapeake Bay was the only reasonable source 
for the relatively fresh water. The tidally synchro- 
nized advection of the relatively freshwater into 
the river mouth during sufficiently strong spring 
tides occurs as a result of the relationship of the 
tidal current phases of the river and the bay. 
During neap or mean tidal cycles the tidal excur- 
sion is insufficient to introduce relatively fresh 
water into the river. (Baker-FRC) 
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The horizontally two-dimensional, steady flow 
problem posed by the discharge of a shallow layer 
of buoyant fluid from an outlet channel at a coast 
into an unbounded domain of ambient water 
having uniform alongshore motion has been mod- 
eled. An ambient current is a necessary conditions 
for a steady state, since in its absence time depend- 
ent spreading of the buoyant layer would continue 
indefinitely. Thus the problem includes the basic 
features of horizontal gravitational spreading, fron- 
tal boundaries, and an ambient current. In this 
model earth rotation was neglected. Frontal jump 
conditions developed in an earlier paper were ap- 
plied to match the flow at the frontal boundary 
with the remainder of the plume. Numerical solu- 
tions for the entire flow are found by the method 
of characteristics, but much of the flow can be 
determined by simpler analytic computation. The 
computed flow fields show that a frontal boundary 
forms on the upstream or cffshore side of the 
plume, where the oncoming ambient current con- 
tains the gravitational spreading of the buoyant 
water. No front forms on the corresponding down- 
stream, inshore side. In the body of the plume the 
flow simultaneously expands and turns down- 
stream toward alignment with the ambient current. 
Relatively littlke change in plume water speed 
occurs, but the pressure field required for turning 
the flow downstream results in deepening of the 
plume interface offshore near the front. This in 
turn concentrates the plume volume flux along its 
offshore side near the front. The maximum angle 
through which the flow may be turned initially is 
less than 66 degrees. Outlet channel angles greater 
than this produce plumes which are separated from 
the shoreline by ambient water. The model results 
explain many of the observed features of the Con- 
necticut River plume in Long Island Sound. 
(Baker-FRC) 
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Lancaster University (United Kingdom), Depart- 
ment of Biological Sciences. 





Field 2—WATER CYCLE 


Group 2L—Estuaries 


For primary bibliographic entry see Field 5C. 
W82-06944 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


DESALINATION DIRECTORY 1981. 

Elsevier Scientific Publishing Co., Amsterdam 
(Netherlands). 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-248709, 
Price codes: Al2 in paper copy, AOl in micro- 
fiche., Desalination, Vol 37, No 1, 2, May 1981. 
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A first edition of an international directory of 
participants involved in desalination and water pu- 
rification is presented. This directory should serve 
as a central tool to enhance communications 
among members of the world-wide desalting com- 
munity. Overviews of activities in desalination and 
water purification are provided by individuals, or- 
ganizations, and companies listed in the directory. 
The directory, hence, provides a useful informa- 
tion network for technology transfer in the desali- 
nation and water purification areas. Directory en- 
tries are both by alphabetical and geographical 
listings. A separate alphabetical listing of individ- 
uals, their affiliations, and addresses, is also includ- 
ed. Owing to the limitations encountered in prepar- 
ing an initial directory, the narrative entries reflect 
the nature and scope of the organizations provid- 
ing information, but are not necessarily proportion- 
al to the size, importance, or level of excellence of 
the organizations. This first edition also will serve 
as a checklist so that companies, institutions, and 
individuals can check their entries on their own 
merit and in relation to each other. A second 
edition, under preparation and planned for release 
in 1-2 years, will also include interests and society 
memberships of individuals, and a subject index. 
(Zielinski- MAXIMA) 
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FOR EVAPORATOR APPLICATION, 
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Operation of an 11-foot long, 6-inch diameter ther- 
mosiphon was assessed, covering the two-phase 
flow-regime, determination of thermosiphon per- 
formance with regard to various system operating 
and design parameters, and a comparison of the 
resultant data with an existing homogeneous flow 
theory. Data were obtained on tap water, tap 


water with surfactant, and tap water with sea-salt. 
The results of this assessment demonstrated that 
the thermosiphon performed in a stable manner 
over the range of operating conditions examined. 
The predominant flow regime was churn bubbly, 
and was found to be essentally independent of the 
operating test conditions. High-speed movies clear- 
ly showed the character of the chugging action of 
the flow: the flow did not reverse direction, but 
rather represented an acceleration-deceleration 
phenomenon with a surrling pattern superimposed. 
Despite this apparent complexity, the time-average 
character of the flow was consistent and repeat- 
able, and the thermosiphon did not stall, nor did 
the set point conditions on the flow loop drift 
significantly during operation. The operating tem- 
perature range studied, over which stable thermo- 
siphon operating was noted, would correspond 
generally to the high temperature stages of a multi- 
stage flash evaporator. (Zielinski-MAXIMA) 
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Direct condensation of n-butane in ice particle 
beds was investigated to assess the effect of driving 
force, bed depth, and ice particle size on operation 
of a melter-condenser (MC) as part of an overall 
freezing process for salt water desalination. Ice 
melting rate for 2-12 inch thick ice particle beds 
was studied in a 3 foot by 2 or 4 inch inside 
diameter plastic column, using 0.1-17 mm diameter 
ice particles. Studies with the MC indicated that: 
ice melting rate in shallow ice beds is proportional 
to the true driving force for driving forces up to at 
least 0.5 F; ice melting rate per ice volume in the 
MC decreases with increased bed depth and is a 
function of ice particle size; and that the rate due 
to axial vapor velocity through the bed is propor- 
tional to the vapor velocity to the 1/4 power. The 
most severe restriction on melting rate of deep ice 
beds is imposed by liquid and vapor flow limita- 
tions through the melting bed. Butane condensa- 
tion in shallow beds occurs throughout the entire 
bed, but the topmost ice particles melt faster than 
those deeper in the bed. Experimentally-deter- 
mined heat transfer coefficients (for total particle 
area at 10% melt) for 3 and 12 inch ice beds were 
about 2/3 and 1/3 of those predicted from theory. 
(Zielinski-MAXIMA) 
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Points of interest in the operation and design of the 
Planta Centro seawater plant installation are of- 
fered. The pretreatment system was designed to 
meet the variable conditions found in using an 
open sea intake and, in particular, an intake located 
in a channel, making it subject to the effects of land 
based contamination. One of the major concerns 
was the ability of the B-10 membrane in the re- 
verse Osmosis system to stand up to the rigorous 
conditions of seawater treatment. While operating 
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costs appear high compared to conventional water 
treatment plants, they are comparable to those 
experienced in treatment of seawater by evapora- 
tion. Total power consumption in the primary and 
secondary system is quite low, due to the relatively 
low cost of power in Venezuela. Chemical costs 
are greater than had been anicipated due to the 
high cost of chemicals in Venezuela, an open sea 
intake requiring the use of in line coagulation, and 
the high frequency of cleanup required to maintain 
the membrane’s operation, which overcomes prob- 
lems with corrosion in the pumps. This final cause 
of high costs should be eliminated in the future. 
Overall this plant confirms that in actual operation 
seawater reverse osmosis systems are viable and 
effective tools for the production of potable water. 
Reverse osmosis systems when combined with 
brackish membranes and conventional ion ex- 
change can produce any level of quality water 
required by industry, all the way from potable to 
the ultimate water required by highly sophisticated 
electronics plants. (Baker-FRC) 
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This paper introduces factors which permit the 
energy consumptions of various desalination proc- 
esses to be reduced to a common basis. It is demon- 
strated that under some conditions thermal distilla- 
tion processes compare favorably with membrane 
and freezing processes and with vapor compres- 
sion distillation from the standpoint of energy con- 
sumption. In such a comparison it is essential to 
consider not only the amount of energy consumed 
but also the thermodynamic level of the energy. 
Energy requirements are calculated as Work Po- 
tential, that is the electrical energy which the 
prime heat or power source could generate in a 
power plant and deliver to a power grid. These 
calculations indicate that for the desalination of sea 
water or other concentrated feeds, the thermal 
evaporative processes of multi-stage flash, vertical 
tube evaporator, or HTME compare favorably 
with other desalination techniques. For the desali- 
nation of water of low salinity such as brackish 
water or dilute aqueous wastes streams, thermal 
desalination requires a slightly greater Work Po- 
tential. When supplied with waste heat, however, 
the Work Potential requirments of thermal distilla- 
tion are practically identical with those of the 
membrane processes. (Baker-FRC) 
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The development of later generations of thermally 
regenerable (TR) ion-exchange resins is traced 
from those formed from a solution of the mon- 
omers acrylic acid and triallylamine hydrochlo- 
ride, which gives resins with no TR capacity, to 
those which five a TR capacity of 2.1 meq/g. The 
resins include those prepared from a solution or 
emulsion of monomers, amphoteric resins in which 
acidic and basic groups are attached to a pre- 
formed polymer by a chemical reaction, resins 
made by polymerizing a monomer (or monomer + 
crosslinker) inside a crosslinked resin, resins pre- 
pared by the graft polymerization of monomers 
onto polymers on which radicals have been gener- 
ated and resins prepared by the polymerization of 
monomers around polymeric microparticles. (Bala- 
ban-Boston) 
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In a heat exchanger tube of the MSF-FBE the 
scale inhibiting capacity of the fluidized bed with 
respect to calcium sulfate was investigated. In all 
experiments at concentration factors between 1 
and 2, the hemihydrate solubility line could be 
passed to a certain extent within scale formation. 
The ultimately formed scale consisted of anhydrite 
except at the largest super-saturation for hemihy- 
drate, where hemihydrate was formed. The highest 
top temperatures were reached when the brine was 
deaerated and nuclei were excluded. Scale deposi- 
tion is prevented better by 2 mm glass particles 
than by 1 mm glass particles. The very first scale 
layer at the metal surface shows a very poor 
crystal habit. (Balaban-Boston) 
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Hydrodynamic characteristics of liquid films in 
downward motion on the outer surface of fluted 
tubes have been investigated, both experimentally 
and theoretically. The solution of the Navier- 
Stokes equation is aimed at expressing velocity 
distribution, volumetric flow-rate, friction and 
cross-sectional area as a function of flute geometry 
and operating conditions. A general practical rela- 
tionship has also been derived for the liquid carry- 
ing capacity of different flutes. The results provide 
sufficient information pertaining to the thickness of 
the condensate film and its variation, thus enabling 
the prediction of heat transfer coefficients in desali- 
nation. (Balaban-Boston) 
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Heat transfer characteristics of fluted tubes have 
been determined by a pilot-plant study. Film coef- 
ficients (inside, outside and overall) have been ex- 
pressed as a function of average liquid velocity. 
The performance of fluted tubes has been evaluat- 
ed with respect to flute geometry and operating 
conditions by considering the hydrodynamic state 
of the condensate film. A ‘geometric criterion’ has 
been formulated to compare fluted tubes of differ- 
ent geometric designs with respect to their per- 
formance in heat transfer. (Balaban-Boston) 
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The flow and temperature fields are solved for 
convex rivulet flow on the crest of a straight-edged 
groove and for concave rivulet flow in the bottom 
of the groove. The effect of the plane inclination in 
the range of 0 < alpha < pi is accounted for. The 
general solution converges to the case of flow on a 
vertical wall where alpha = pi/2. Solutions for the 
heat transfer coefficients are presented for bound- 
ary conditions of constant flux, constant tempera- 
ture or constant resistance at the wall. The results 
are presented for aluminium-water system at 70 
deg C with a constant contact angle of 37.7 deg. 
(Balaban-Boston) 
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The flow characteristics on a grooved surface 
depend on the external feeding rate and the over- 
flow from the crest to the valley between the 
crests. Energetic considerations affecting transition 
from convex to concave rivulets are presented. 
The limiting bounds for minimum and maximum 
flow with full wetting of the groove determine the 
desired range of practical operation with different 
groove dimensions. The corresponding average 
groove-side heat transfer coefficients are present- 
ed. Overall heat transfer coefficients for the simul- 
taneous evaporation-condensation process were 
calculated for various operating conditions and 
different grooved surfaces. Comparison with ex- 
perimental data is satisfactory, but nevertheless 
indicates lack of availability of reliable data for the 
dynamic solid-liquid contact angle. (Balaban- 
Boston) 
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The permeation characteristics of poly(vinylidene 
fluoride) -poly(styrene sulfonic acid) interpolymer 
membranes in the separation of polymers, 
poly(ethylene glycols), from their aqueous solu- 
tions were investigated under various conditions. 
The permeation characteristics were influenced 
markedly by the casting solution composition and 
operating temperature. It was seen by scanning 
electron photomicrographs that the changes of 
ratio of poly (vinyliden fluoride)-poly(styrene sulf- 
nic acid) were related to the changes of micropor- 
ous structure of the resulting membranes. The per- 
meation rates for aqueous solutions of 
poly(ethylene glycols) were greater than for pure 
water. It was found that this phenomenon was 
dependent on the physical and chemical natures of 
the membranes and the permeating molecules. The 
permeation mechanism through the interpolymer 
membranes was not only the viscous flow. (Bala- 
ban-Boston) 
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For seawater conversion in single-purpose plants, 
reverse osmosis is shown to be more economical 
than multistage flash desalinatiion over a wide 
range of unit size and fuel cost. Attention is fo- 
cussed on vertical tube evaporation/vapor com- 
pression, a self-contained, low-energy consuming 
thermal process which is potentially competitive 
with RO. (Balaban-Boston) 
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Magnesium oxide production from concentrated 
brines wasted in sea water desalting plants has been 
investigated. Unlike traditional Mg recovery plants 
from sea water, it is necessary to undertake purifi- 
cation of the precipitated magnesium hydroxide by 
means of a carbonation-decarbonation section in 
order to remove calcium sulphate impurities. Such 
an operation gives flexibility to the whole plant 
and allows a high purity product to be obtained. 
This note illustrates all the stages of the proposed 
process together with the relevant operating condi- 
tions. In comparison with the traditional Mg re- 
covery plants from sea water, it has also been 
found that the capital and operating costs related 
to the carbonation-decarbonation section are sub- 
stantially balanced by the elimination of the sea 
water intake and of the feed pretreatments, as well 
as by the reduction of the flow rates to be handled 
in the first plant section. (Balaban-Boston) 
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Experiments were carried out in a rotating disk 
evaporator with and without a wiper on the evapo- 
ration side. The tests were carried out with copper 
and with monel disks. Overall heat transfer coeffi- 
cients were obtained directly from the meas- 
urements. In addition, evaporation heat transfer 
coefficients were calculated and the results were 
correlated. The effectiveness of the wiped film 
evaporator was clearly manifested in the larger 
heat transfer coefficients that were obtained. (Bala- 
ban-Boston) 
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This paper describes a study of the heat, mass and 
momentum transport associated with vapor release 
in a horizontal stage of a flash evaporator. A 
scaled-down, well-controlled flash evaporator, 
which also allows good visual observation, has 
been designed constructed and used in the experi- 
ments. In paticular, temperature profiles in the 
stage have been measured to an accuracy of + 
0.02 deg C and better. It has been determined that 
the subcritical flow in the flash stage consists of 
two principal regions: submerged sluice gate flow 
with the associated hydraulic pump overlayed by a 
backflow roller, followed by open channel flow. 
The flashing of NaC1 solutions was accompanied 
by strong foaming, which has reduced the fraction- 
al non-equilibrium allowance by a factor of two or 
three, without impairing the purity of the distillate. 
(Balaban-Boston) 
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Freezing, *Freeze desalting. 


Since the inception of freezing as a process for 
desalting sea water, a variety of misconsceptions 
about the process have evolved and persisted, even 
when countered with scientific and engineering 
information to the contrary. Such misconceptions 
or myths have been very damaging to the commer- 
cial development of freezing as a competitive de- 
salination process. A number of these myths are 
explored with respect to their engineering validity 
and a comparison is made between freezing and 
other important desalination processes. (Balaban- 
Boston) 

W82-06114 


FREEZING PROCESSES - THE STANDARD 
OF THE FUTURE - AN UPDATE, 

Schroeder Process Corp., Santa Ana, CA. 

P. J. Schroeder. 

Desalination, Vol 33, No 3, p 299-310, June, 1980. 
3 Fig, 6 Ref. 


Descriptors: *Desalination plants, Desalination 
processes, Freezing, *Freeze desalting. 

A previous work took the position that freezing 
processes would be the standard of the future, at 
least in cases where the feedwater has the concen- 
tration of sea-water or higher. It then summarized 
Fluor’s ongoing work on a 10,000 gpd eutectic 
freezing pilot plant and a freeze desalting plant 
using the ‘cold’ from an LNG plant. This work 
focuses primarily on the progress in coupling a 
freeze desalting plant to an LGC vaporizer. (Bala- 
ban-Boston) 

W82-06115 


A COMPREHENSIVE FORMAL APPROACH 
TO THE EVALUATION OF BIDS FOR DE- 
SALINATION PLANTS USING VERBAL 
JUDGEMENT, 

Science Applications, Inc., Ames, IA. 

R. Kenarangui, A. Husseiny, and Z. Sabri. 
Desalination, Vol 33, No 3, p 311-331, June 1980. 
10 Fig, 6 Tab, 5 Ref. 


Descriptors: Desalination, *Desalination plants, 
Economics, Social aspects, Safety, Environmental 
consideration, Political aspects, *Cost analysis. 


Evaluation of competitive bids for large engineer- 
ing projects such as desalination plant construction 
requires careful consideration of several factors 
other than pure economic merits; namely, technical 
characteristics of bids, the socio-political situation, 
safety merits, environmental aspects, public accept- 
ance and other non-financial aspects. A method is 
developed here based on verbal judgement and 
fuzzy set theory to allow for comprehensive and 
systematic formal evaluation of bids. The method 
is applied to a case study and can be directly used 
by the technical team to make the final conclusion. 
The method is implemented in the form of a com- 
puter code (MAFDA) which is suitable for inter- 
active computer facilities. (Balaban-Boston) 
W82-06116 


WASTE WATER RECYCLING BY ION-EX- 
CHANGE: I, COMPLETE DESALINATION, 
Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). 

Y. Egozy, E. Korngold, N. C. Daltrophe, and M. 
Rebhun. 

Desalination, Vol 33, No 2, p 123-138, May, 1980. 
5 Fig, 6 Tab, 15 Ref. 


Descriptors: *Recycling, Waste recovery, *Ion ex- 
change, Desalination, Wastewater treatment, Oper- 
ating costs. 


Recycling of waste water by ion-exchange was 
studied on a bench scale. Secondary municipal 
effluent, which had undergone lime fluocculation, 
served as a feed for the ion-exchange system. It 
was found that both jhe salt concentration and the 
organic matter content of the effluent could be 
reduced to produce high quqlity water, suitable 
foor a wide range of agricultural and industrial 
applications. Salt concentrations was reduced from 
15 meq/1 (750 ppm as CaCO3) to about 1 meq/1 
(50 ppm as CaCO3) and the organic matter, from 
70-100 mg/1 COD (chemical oxygen demand) to 
20 mg/l. The anion exchanger was regenerated 
with Ca(OH)2 according to a new method recently 
developed. The treatment cost for a 2000 m(3)/day 
plant was calculated to be 18.0 cents/cu m. (Bala- 
ban-Boston) 

W82-06118 


MASS TRANSFER IN THE U-TURN OF AN 
ELECTRODIALYZER, 

Korea Advanced Inst. of Science, Seoul. Dept. of 
Chemical Engineering. 

I. H. Kim, I. S. Kang, and H. N. Chang. 
Desalination, Vol 33, No 2, p 139-161, May, 1980. 
12 Fig, 2 Tab, 13 Ref. 


Descriptors: Desalination, Desalination processes, 
*Electrodialysis, Hydrodynamics, *Mass transfer, 
Spacers. 


As a link in the chain of the hydrodynamic the- 
ories on electrodialysis, the mass transfer rate in 
the U-turn of a tortuous spacer was investigated. 
Besides, the solutions by Sonin and Probstein 
(1968) for a straight channel geometry were modi- 
fied using a concentration profile approximated 
with a third order polynomial. The flow in a U- 
turn geometry at low Reynolds numbers was ana- 
lyzed with the aid of the potential flow theory, and 
the related mass transfer problem was solved in 
connection with the flow field solution for the U- 
turn and the revised concentration distribution. 
Theoretical analysis showed that the desalting effi- 
ciency in the U-turn was nearly the same as that in 
the straight channel for low polarization but the 
efficiency was lower for high polarization. Experi- 
mental results for the U-turn geometry were in 
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good agreement with the theory for the case of 
low polarization. However the discrepancy be- 
tween the two was noticeable for the case of high 
polarization. Also the disagreement became more 
pronounced at higher flow velocities possibly 
owing to the formation of a secondary flow caused 
by centrifugal forces. (Balaban-Boston) 

W82-06119 


MORPHOLOGY OF INHIBITOR-TREATED 
CACO3 PRECIPITATE, 

Mobil Oil A.G., Celle (Germany, F.R.). 

G. Wilken. 

Desalination, Vol 33, No 2, p 21-210, May, 1980. 4 
Fig, 18 Ref. 


Descriptors: Water purification, *Scale formation, 
Additives, Crystal growth inhibitors, *Scaling, 
*Calcium carbonate prevention. 


Additives which act non-stoichiometrically during 
the threshold treatment process are of interest for 
the control of water formed deposits in water 
purification or circulation systems. The relevant 
literature describes the mechanism of the process 
to prevent precipitation of calcium carbonate. 
Scale deposition can be reached by adding certain 
compounds, which are generally polymers or po- 
lyelectrolytes, to the solution. Such additives act as 
crystal growth inhibitors by being adsorbed onto 
the growing faces of submicroscopic crystals or 
crystallites. At low supersaturation this gives a 
stable colloid which can be carried out of the 
reaction zone by the fluid. In the particular case of 
a highly supersaturated solution the common addi- 
tives are not sufficiently effective in preventing 
scale deposition. The purpose of this paper is to 
develop a water treatment based on the crystal 
growth distortion by the scale-inhibitors to pro- 
duce aggregates which are removable by gas or 
liquid. The present investigation examines the abili- 
ty of commercially available scale-inhibitors, stable 
in aqueous solutions above 100 degree C, to pre- 
vent regular calcium carbonate crystal growth. 
The effectiveness of scale-inhibitors is predomi- 
nantly concerned with alterations in crystal habit 
and in characteristics of the precipitate morphol- 
ogy. (Balaban-Boston) 

W82-06120 


CRITICAL ANALYSIS OF A PROPOSED 
SOLAR ASSISTED HTE DESALINATION 
SYSTEM, 

Sidney Univ. (Australia). 

G. G. Fenton, and J. P. Gerofi. 

Desalination, Vol 33, No 2, p 211-220, May, 1980. 
6 Fig, 6 Ref. 


Descriptors: Desalination, Desalination processes, 
*Solar assisted desalination, Cost analysis. 


A solar assisted desalination system proposed by 
Gasparini et al. is reviewed. The authors show that 
there are errors and misconceptions in the paper 
that render its conclusion invalid. Factors that 
should be considered in a rigorous analysis of the 
problem are outlined. Contrary to the original 
conclusions the current analysis shows that a flat 
plate collector system is a more attractive proposi- 
tion than a concentrating option, and that the 
actual payback periods for the options proposed 
are unacceptably long at present fuel oil prices. 
(Balaban-Boston) 

W82-06121 


ANALYSIS OF LARGE DESALINATION 
PLANTS, 

L’Aquila Univ. (Italy). Faculty of Engineering. 
D. Barba, D. Bogazzi, A. Germana’, and G. 
Tagliaferri. 

Desalination, Vol 33, No 1, p 1-10, April, 1980. 4 
Fig, 3 Tab, 7 Ref. 


Descriptors: *Desalination, *Desalination plants, 
*Desalination processes, Distillation, *Multi-flash 
distillation, Construction, Operation, Reliability, 
Economics, Unit size. 





The experience achieved in the construction and 
operation since 1973 of the larges MSF desalina- 
tion unit in the world (8 migd) is the basis for a 
detailed analysis aimed at contributing to the deter- 
mination of the practical top size of such units. 
Taken into account are the reliability and engineer- 
ing problems as well as economic aspects deriving 
from the multi-stage flash (MSF) unit size. The 
problem assumes particular interest when related 
to the actual trend to limit the maximum unit size 
normally to 5 migd and in a few cases 6 migd so 
that consequently some water stations have a large 
number of parallel units. (Balaban-Boston) 
W82-06122 


ENERGY AND WATER CONSERVATION 
THROUGH RECYCLE OF DYEING 
WASTEWATER USING DYNAMIC ZR(IV)-PAA 
MEMBRANES, 

Florida Inst. of Tech., Melbourne. Dept. of Me- 
chanical Engineering. 

For primary bibliographic entry see Field 5D. 
W82-06123 


MSF DESALINATION PLANTS, AVAILABIL- 
ITY, RELIABILITY AND SAFETY ANALYSIS, 
Science Applications, Inc., Palo Alto, CA. 

A. Unione E. Burns, and A. A. Husseiny. 
Desalination, Vol 33, No 1, p 49-84, April, 1980. 14 
Fig, 6 Tab, 51 Ref. 


Descriptors: Desalination, *Desalination plants, 
*Performance evaluation, *Multistage flash distilla- 
tion, Seawater, Availability, Reliability, Safety 
analysis. 


While good MSF desalination plant performance 
exerts a positive influence on plant economics, as 
part of water supply systems in isolated regions, 
the availability of the desalination system becomes 
a major design criterion. Reliability problems have 
historically been a major cause of poor perform- 
ance for desalination plants. The emphasis of this 
paper is on the importance of availability modeling 
methodology to MSF desalination plant reliability 
problems by providing a context in which the 
effect of unit unavailability can be quantified. An 
assessment is made of failures and outages which 
-impact the availability of MSF desalination plants. 
Limited fault tree logic for system failures is devel- 
oped and reliability data from the literature is 
incorporated, where possible. The impact of other 
water supply system failures on the reliability re- 
quirements of the desalination plant is quantified as 
are the effects of increased average water system 
demands. The single largest influence on the effec- 
tive capacity of a water supply system based on 
MSF desalination of sea water is found to be the 
availability and maintainability of the desalination 
= Forced outages as a result of equipment 
‘ailure are significant, but other dominant contribu- 
tions to unit unavailability include externally 
caused problems, such as silting. The design con- 
figuration of the desalination plant is also found to 
have an impact on the acceptability of water 
supply system performance. (Balaban-Boston) 
W82-06124 


ABSORPTION FREEZING VAPOR COMPRES- 
SION - PROCESS SELECTION, PILOT PLANT 
DESIGN, PROCESS ECONOMICS, 
Concentration Specialists, Inc., Andover, MA. 
James H. Fraser. 

Desalination, Vol 33, No 1, p 85-98, April, 1980. 4 
Fig, 7 Tab. 


Descriptors: *Desalination plants, Desalination 
processes, *Freezing, *Vapor compression, Eco- 
nomics, Pilot plants, Capital costs, Operating costs. 


A 25,000 gpd Absorption Freezing Vapor Com- 
pression (AFVC) pilot plant was built. Additional 
studies were conducted in order to prepare capital 
and operating cost estimates on 100,000 and 
1,000,000 gpd plants. AFVC is a new freezing 
process for desalination and other concentration/ 
separation applications that uses an absorption 
cycle | tap by a heat pump. Power consump- 
tion of 42 and 38 kWh/1000 gal. were calculated 
for the 100,000 and 1,000,000 gpd plants respec- 
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tively. The 25,000 gpd pilot plant consists of three 
major process vessels freezer/absorber, wash 
column/melter, and generator - and two equip- 
ment skids - one for the refrigeration equipment 
and one for the — air removal equipment and 
heat exchangers. (Balaban-Boston) 

W82-06125 


MATERIAL SPECIFICATION AND THE 
AVAILABILITY AND LIFE OF DESALINA- 
TION EQUIPMENT IN BOTH SAUDIA 
ARABIA AND THE ARABIAN GULF, 
Conan/Temperley and Associates, Jeddah (Saudi 
Arabia). 

Tom G. Temperley. 

Desalination, Vol %3, No 1, p 99-108, April, 1980. 


Descriptors: Desalination, *Desalination equip- 
ment, *Specifications, *Evaporators, *Materials 
engineering, *Saudi Arabia, Arabian Gulf. 


The author describes operational experience with 
various materials of construction in both low tem- 
perature polyphosphate treated evaporators and 
also in high temperature evaporators using acid 
treatment. The author references the repeated use 
of unsuitable materials and proposes a solution by 
the development of more detailed and positive 
specifications for plant and equipment. A problem 
faced by many manufacturers is the fact that as a 
result of broad, open specifications they are forced 
to use inferior materials in order to remain compet- 
itive. The author discusses the use of both corro- 
sion resistant linings and operating experience. In 
summary, the paper correlates the operating condi- 
tions with selection of materials. (Balaban-Boston) 
W82-06126 


SALBUKH REVERSE OSMOSIS PLANT ON 
STREAM, 

Vattenbyggnadsbyran Ltd., Stockholm (Sweden). 
Dept. of Water, Soil and Environment Develop- 
ment. 

B. Ericsson. 

Desalination, Vol 33, No 1, p 109-114, April, 1980. 
1 Fig, 3 Tab, 1 Ref. 


Descriptors: Desalination, *Desalination plants, 
*Reverse osmosis, Pretreatment, Performance 
evaluation, Salbukh. 


An inspection test on the RO plant at Salbukh 
treatment plant was carried out for 96 hours. The 
RO plant was successfully brought into operation 
and the requirements on water quality, water pro- 
duction and water losses satisfied. Based on the 
performance test, VBB recommends that the RO 
installation be accepted. Raw water cooling in the 
pretreatment plant is, however, not acceptable at 
present. The RO feed water temperature was about 
38-40 degree C instead of about 35 degree C due to 
the lower efficiency of the coolers than calculated, 
a failure to be rectified by the Contractor. During 
the last few months the pretreatment of raw water 
from Well 54 at Buwayb has been investigated by 
Ames Crosta Babcock by means of final operation 
of a pilot plant. Based on these results, the use of 
140 mg/1 lime and 100 mg/1 soda for chemical 
softening has been recommended by VBB. The 
high TDS of the raw water in Well 54 indicates 
that the final blended water at the same water 
production rate as originally designed, will contain 
around 750 mg/l TDS. However, there is now an 
indication that the average TDS with all the deep 
wells in operation will be around 650 mg/1 in 
blended water due to the low average TDS in the 
raw water. The pretreatment plant at Buwayb was 
partly brought into operation in October/Novem- 
ber, and the pretreated water is discharged into the 
water disribution net and blended with desalinated 
water from Salbukh. (Balaban-Boston) 

W82-06127 


THE DEVELOPMENT OF DRY-RO MEM- 
BRANES FROM CELLULOSIS AND NONCEL- 
LULOSIS POLYMERS BEARING QUATERNA- 
RY AMMONIUM GROUPS, 

Puropore, Inc., Tustin, CA. 

R. E. Kesting. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB82-243676, 
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Price codes: A03 in paper copy, AOI in microfiche. 
Report, June 1981. 43 p, 3 Fig, 20 Tab. OWRT C- 
00133-S(0463)(1), 14-34-0001-0463. 


Descriptors: *Reverse osmosis, *Cellulose acetate 
membranes, *Membranes, *Ion exchange, *Synthe- 
sis, Membrane processes, Chlorination, 
Wastewater treatment, Membrane filters, Poly- 
mers, Physicochemical properties, Structure, Phys- 
ical properties, Chemical properties, Chemical re- 
actions, Fabrication, Evaluation, Water treatment. 


Studies were carried out on reverse osmosis (RO) 
membranes prepared from both cellulosic and non- 
cellulosic materials. For cellulosic membranes pro- 
duced from quarternized cellulose triesters 
(QCTE), a successful resolution was achieved to 
the problems of their high cost and less than opti- 
mum reproducibility for dry RO membranes. 
Blends of QCTE polymer which contained two 
and three times the optimum ion-excharige capac- 
ity (x) could be blended with one or two parts, 
respectively, of neutral cellulose acetate to yield 
blend membranes with equivalent performance to 
those prepared from a homopolymer QCTE with 
an ion-exchange capacity of x. For noncellulosic 
membranes, it was found impractical to introduce 
quarternary ammonium groups into polysulfone. In 
attempting to find other suitable noncellulosic 
polymers, aromatic polyamides (specifically, var- 
ious piperazine phthalamides) were investigated. It 
was discovered that piperazine ortho-phthalates 
were sufficiently soluble in methylene chloride/ 
isopropanol (an excellent dry process solvent 
system) as to permit fabrication of integrally- 
skinned wet-dry reversible RO membranes. This 
class of polyamides are thermally-stable and chlo- 
rine-resistant, and may lead to a universally appli- 
cable RO membrane. (Zielinski- MAXIMA) 
W82-06152 


ORIENTED MONOLAYER ASSEMBLIES TO 
MODIFY FOULING PROPENSITIES OF 
MEMBRANES. 

Southern Research Inst., Birmingham, AL. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-254913, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report SORI-EAS-81-635, July 1981. 108 p, 52 
Fig, 7 Tab, 50 Ref, 1 Append. OWRT C-000-99- 
S$(0440)(1), 14-34-0001-0440. 


Descriptors: *Membrane processes, *Anion ex- 
change, *Membranes, *Monomolecular films, 
*Fouling, Ion exchange, Synthesis, Thin films, Po- 
larization, Microscopic analysis, Humic acid, Bio- 
degradation, *Desalination processes, Desalination 
apparatus, Demineralization, Saline water. 


Research was conducted to test whether oriented 
monomolecular-layer assemblies bearing positive 
charges would mitigate the fouling propensities of 
anion-exchange membranes, especially if the ori- 
ented layers were fluorinated. Fouling tests with 
membranes coated by oppositely and similarly 
charged multilayers should also demonstrate the 
relative importance of several membrane surface 
characteristics earlier shown to play roles in initi- 
ation of autocatalytic concentration polarization 
and fouling. Membrane surfaces were modified by 
coating with individually-oriented layers of amphi- 
philic modules (having polar and non-polar ends), 
using the classical Blodgett dipping technique. It 
was determined that, with appropriate selection of 
amphiphilic compounds and packing densities, it 
was possible to independently vary hydrophilicity, 
homogeneity, and rugosity, thereby establishing 
the relative importance of these factors in the 
fouling process. Even a single deposited oriented 
monolayer of 20 A thickness strikingly modified 
the microscopic appearance and the electrical and 
fouling behaviors of anion-exchange membranes. 
(Zielinski- MAXIMA) 

W82-06167 


A MICROPROCESSOR-BASED CONTROLLER 
FOR THE PLUGGING FACTOR MONITOR, 
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Group 3A—Saline Water Conversion 


Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

S. C. Stitt, C. A. Loeser, J. M. Hodgson, and G. 
Brown. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-234162, 
Price codes: A10 in paper copy, AO1 in microfiche. 
Report REC-ERC-81-14, May 1981. 217 p, 32 Fig, 
2 Tab, 4 Ref, 7 Append. 


Descriptors: *Monitoring, *Desalination plants, 
*Plugging factor, *Water treatment, Particulate 
matter, Colorado River, Drainage water, Comput- 
ers, Salinity. 


The Yuma Desalting Test Facility was constructed 
to provide data needed for the design of the pro- 
posed Yuma Desalting Plant, near Yuma, Arizona. 
This plant would provide drainage water treatment 
for the Wellton-Mohawk Irrigation and Drainage 
District. The plant would subsequently reduce the 
salinity of Colorado River water delivered to 
Mexico. The instrumentation requirements for the 
test facility include monitoring the plugging factor 
of the water at various points in the water pretrea- 
tement process. The measurement of this factor is 
used to indicate the amount of organic and inor- 
ganic particulate matter which is suspended in the 
water. To automate the measurement process, a 
controller was needed for the measuring device. 
The function of the Plugging Factor Monitor 
Electronic Controller is to provide plugging factor 
measurements on any or all of the six possible 
sample streams. The Plugging Factor monitor can 
be incorporated into any water treatment facility 
where the measurement of a plugging factor is 
required. (Moore-SRC) 
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APPARATUS FOR DESALINATING WATER, 
R. E. Diggs. 

U.S. Patent No 4,203,806, 18 p, 21 Fig, 6 Ref; 
Official Gazette of the United States Patent Office, 
Vol 994, No 3, p 975-976, May 20, 1980. 


Descriptors: *Patents, *Water treatment, Water 
purification, *Desalination processes, Desalination 
apparatus, Solar radiation, Desalination wastes, 
Distillation, Vapor compression distillation, Solar 
distillation. 


Contaminated water flows across a grid and into a 
storage tank. The grid utilizes solar energy to heat 
that water to a predetermined temparature. A heat 
transfer structure which is dome-shaped and re- 
ceives water from the storage tank and a preheater 
utilizing solar energy heats the water to a further 
predetermined temperature. An evaporator re- 
ceives the heated water and exposes it to a vacuum 
condition so that the temperature of the water is 
above the saturation temperature. The water is 
thus vaporized, and solid contaminants dissolved. 
The solids are deposited on moving belts and are 
then moved into a solids removal system compris- 
ing trap door pairs upon which the solids are 
deposited and which are sequentially opened so 
that the vacuum conditions existing in the evapora- 
tor are not disturbed. Vapor transferring means 
remove the water vapor from the evaporator and 
transfers it to the heat transfer structure where it is 
condensed to form distillate which is free of con- 
tamination. The distillate is removed to a collec- 
tion tank. (Sinha - OEIS) 

W82-06711 


MOLECULAR (OSMOTIC AND ELECTRO-OS- 

MOTIC) BACKWASH OF CELLULOSE ACE- 

TATE HYPERFILTRATION MEMBRANES, 

a Univ. Berkeley. Sea Water Conversion 
ab. 

K. S. Spiegler, and J. H. Macleish. 

Journal of Membrane Science, Vol 8, No 2, p 173- 

192, March, 1981. 9 Fig, 24 Ref. 


Descriptors: *Backwash, *Desalination apparatus, 
*Hyperfiltration, Membrane processes, *Cellulose 
acetate, membranes, *Osmosis, *Electro-osmosis, 
*Molecular backwash, Salt rejection, Filtration, 
Saline water. 


A molecular backwash technique, developed to 
clean and rejuvenate contaminated asymmetric cel- 


lulose acetate membranes used in desalting plants, 
was based on osmosis and/or electro-osmosis. 
When the membranes were contaminated with 
ferric hydroxide, they showed substantial resist- 
ance to mass transfer and considerable flux de- 
crease. Four types of backwashing experiments 
were performed: (1) osmotic backwash with no 
flushing, (2) osmotic backwash with flushing with 
deonized water, (3) and (4) electro-osmotic back- 
washing with and without flushing, applying as 
electric current (typical current density,-32mA per 
sq cm) to the membrane for 20-30 min. In all cases 
the hyperfiltration pressure was lowered to 5-30 
psi during backwashing and raised to 6000 psi to 
continue filtration. After molecular backwashing, 
flux loss recoveries were 30-100%. In some cases 
the salt rejection loss which had occurred during 
contamination was partially restored. Electro-os- 
motic backwash was more beneficial than osmotic 
backwash. (Cassar-FRC) 

W82-06792 


TREATMENT OF WASTEWATERS AND DE- 
MINERALIZATION OF SALINE WATERS BY 
REVERSE OSMOSIS AND ULTRAFILTRA- 
TION, 

Scientific Research Inst. of Plastics, (USSR). 

For primary bibliographic entry see Field 5D. 
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CHINA’S AGRO-ECOSYSTEM, 

Manitoba Univ., Winnipeg. Dept. of Geography. 
V. Smil. 

Agro-Ecosystems, Vol 7, No 1, p 27-46, 1981. 2 
Fig, 4 Tab, 45 Ref. 


Descriptors: *Agriculture, *Irrigation, Water re- 
sources development, *Environmental effects, 
Land management, *China, Soil erosion, Water 
pollution, Aquaculture, Drainage, Water transfer, 
Pumping, Water management. 


Regional lack of moisture is a critical environmen- 
tal constraint to China’s agro-ecosystem. The cli- 
imate ranges from subtropical in the southeast to 
arid in the north and northwest. Mean annual 
precipitation varies from 577 mm to 1720 mm. In 
some areas evaporation exceeds precipitation by up 
to 4 times. Water resources development and con- 
trol have been an integral part of China’s agricul- 
ture for centuries. As of 1979 the irrigation system 
included 80,000 reservoirs, 5000 canal networks, 
and 2 million power operated wells. Several large 
multipurpose water projects are under construc- 
tion. Aquaculture has deteriorated in recent years 
because of pollution, dam building, and land recla- 
mation. The capacity of agricultural pumps for 
drainage and irrigation was 47 GW in 1978, a large 
increase from 0.13 GW in 1950. China’s agricultur- 
al system faces many problems. The mechanical 
irrigation systems are not efficient. Leaks and seep- 
age losses are 50-60%, power shortages idle the 
pumps for long periods, and sprinkler irrigation is 
in an early stage of development. Soil erosion is a 
wide-spread and serious environmental problem, 
caused by land mismanagement. A proposed water 
transfer from the Yangzi basin to the chronically 
dry north also poses environmental hazards. 
(Cassar-FRC) 
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AVAILABILITY AND QUALITY OF WATER 
FROM UNDERGROUND COAL MINES IN 
JOHNSON AND MARTIN COUNTIES, KEN- 
TUCKY, 

Geological Survey, Louisville, KY. Water Re- 
sources Div. 

D. S. Mull, S. Cordiviola, and D. W. Risser. 
Geological Survey Open-File Report 81-690 
(WRD, 1981. 51, p 14 Fig, 2 Plates, 12 Tab, 35 Ref. 


Descriptors: *Groundwater, *Available water, 
*Water quality, *Coal mines, Mine drainage, Re- 
charge, Precipitation, Streams, Water demand, 
Water analysis, Chemical analysis, Potential water 
supply, *Kentucky, Johnson County, Martin 
County. 


The location and mine volume is shown for all 
abandoned coal mines that contained water in 
Johnson and Martin Counties, Ky. The principal 
factors that affect the occurrence of water in coal 
mines is mine size, intensity and duration of pre- 
cipitation and the location of the mine relative to 
the nearest perennial stream. Water usually flows 
from mines that were developed above drainage 
whereas water usually must be pumped from 
flooded galleries of mines below drainage. Ten 
above-drainage mines discharged from 12 to 1,700 
gallons of water per minute. Sustained discharge 
from the largest above-drainage mine ranged from 
750 to 1,200 gallons per minute. Eight below drain- 
age mines are considered potential sources of 
water. Test pumping and hydrographs indicate the 
seasonal recharge rate into below drainage mines 
varies from 660 to 103,500 gallons per day. Esti- 
mates of water stored in individual mines ranged 
from 22 to 1,462 million gallons. This water could 
sustain a supply through periods of limited re- 
charge to the mine. Most mine water is a calcium 
magnesium sulfate type. Hardness ranged from soft 
to very hard and pH ranged from 3.1 to 8.0 units. 
The concentration of most dissolved constituents 
was lower in water from below-drainage mines 
than in water from those above-drainage. (USGS) 
W82-06136 


ATMOSPHERIC ISSUES IDENTIFIED 
STATE WATER RESOURCE PLANNING, 
Illinois State Water Survey, Champaign. 

For primary bibliographic entry see Field 6B. 
W82-06176 


IN 


CAVE WATER--JAVA’S HIDDEN RESOURCE, 
A. Bingham. 

World Water, Vol 5, No 5, p 49-51, May, 1982. 1 
Fig. 


Descriptors: *Water supply, *Developing coun- 
tries, *Caves, Wells, Groundwater availability, 
Aquifers, Exploitation, Sinkholes, Underground 
streams, Java, *Indonesia. 


In the dry summer season villagers in the Yogya- 
karta region of Indonesia must walk up to 15 km to 
obtain drinking water from clay floor sinkholes 
and caves in the fissured limestone hills. The pres- 
ence of water in these places has prompted renova- 
tion of the sinkholes by sinking shaft wells. This 
water supply, filtered by the clay, is cleaner and 
more reliable than surface pools. Most cave water 
is obtained from shallow dirty pools near the en- 
trances. However, underground streams and large 
pools have been discovered in some caves. It is 
believed that these less accessible, but more abun- 
dant, supplies may be tapped by sinking well 
shafts, removing rock, or installing pumps. (Cassar- 
RC 


W82-06605 


3C. Use Of Water Of Impaired 
Quality 


SALT- AND DROUGHT-TOLERANT CROP 
PLANTS FOR WATER CONSERVATION, 
Colorado State Univ., Fort Collins. Dept. of 
Botany and Plant Pathology. 

M. W. Nabors. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243445, 
Price codes: AO7 in paper copy, AO1 in microfiche. 
Report No 109, October 1981. 133 p, 16 Ref, 7 
Append. OWRT  B-208-COLO(1), 14-34-0001- 
0211. 


Descriptors: *Culturing techniques, *Water stress, 
*Salt tolerance, *Water use efficiency, Plant pa- 
thology, Stress, Median tolerance limit, Plant 
growth, Crop production, Crop yield, Water use, 
Tobacco, Oats, Wheat, Coastal plains, Coastal 
waters, Arid climates. 


Research has been carried out which demonstrates 
the usefulness of tissue culture to assess stress 
tolerance in plants. This technological approach is 
shown to be a useful vehicle for the assessment of 





agriculturally-useful plants that exhibit tolerance to 
low irrigation water supplies or salt water for 
enhancing food production in arid or coastal areas. 
The available methodology was improved and new 
methodology established. Available tissue culture 
methodology can be used to rapidly select NaCl- 
tolerant cell lines and to regenerate whole plants 
from those lines in tobacco, oats, and wheat. In 
tobacco, regenerated plants are salt-tolerant, pass 
this tolerance on to two generations of offspring, 
and give rise to tolerant callus when returned to 
tissue culture. Regenerated oat plants require a 
short period of exposure at 30 degrees to become 
established in pot culture, and exposure to about 20 
degrees during the rest of the life cycle to set seed. 
In addition, initial studies on the mechanism of salt 
tolerance in cultured cells and regenerated plants 
have been completed. Future research should 
focus on the development and implementation of 
tissue culture methods to obtain increased efficien- 
cy of water utilization for agriculturally-useful 
plants. (Zielinski- MAXIMA) 

W82-05920 


WASTEWATER IRRIGATION OF FRUIT 
TRE 


Tuskegee Inst., 
ences. 

F. M. Basiouny. 
BioCycle, Vol 23, No 2, p 51-53, March/April, 
1982. 1 Tab, 52 Ref. 


AL. Dept. of Agricultural Sci- 


Descriptors: *Wastewater irrigation, *Irrigation 
water, *Fruit crops, Reviews, Orchards, Water 
reuse, Land application, Accumulation, Saline 
water, Heavy meals, Metals, Pathogens, Nutrients. 


Wastewater irrigation of fruit trees has a two-fold 
benefit: addition of mineral and organic nutrients 
and renovation of the wastewater. This practice 
can save 25-50% in production costs. Most non- 
industrial wastewaters have salinity levels of 300- 
700 ppm, within the salinity range suitable for 
irrigation water. However, foliar spraying should 
be avoided in orchards. Potential problems in 
wastewater irrigation are toxicity or plant uptake 
of heavy metals and transmission of disease organ- 
isms. The heavy metal problems can be controlled 
with careful management. Pathogenic contamina- 
tion of fruit tree products is very unlikely, since 
bacteria and viruses can be effectively removed by 
primary and secondary treatment. (Cassar- FRC) 
W82-06008 


EFFECT OF IRRIGATION LOAMY SAND 
SOIL BY SEWAGE EFFLUENTS ON ITS CON- 
TENT OF SOME NUTRIENTS AND HEAVY 
METALS, 

Riyadh University (Saudi Arabia). Coll. of Agri- 
culture. 

For primary bibliographic entry see Field SE. 
W82-06228 


EFFLUENT IN TRICKLE IRRIGATION OF 
COTTON IN ARID ZONES, 

Ben-Gurion Univ. of the Negev, Sde-Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
G. Oron, J. Ben-Asher, and Y. DeMalach. 

Journal of the Irrigation and Drainage Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No IR2, p115-126, June, 1982. 11 
Fig, 4 Tab, 14 Ref. 


Descriptors: *Wastewater irrgation, *Irrigation 
water, *Trickle irrigation, *Cotton, Arid lands, 
Beer-Sheva Vally, *Israel, Nutrients, Fertilizers, 
Crop yield. 


Treated wastewater from facultative oxidation 
ponda was aplies to cotton on loess soil by tickle 
irrigation in the arid Beer-Sheva Valley, Israel, 
during 1980. Six trickle irrigation treatments and a 
sprinkler irrigation treatment were applied. Irrita- 
tion itervals were 2,3,7, and 12 days; emitter dis- 
charges were 2,4, and 8 liters per hour; emitter 
spacing between rows, 1.92 and 2,88 m; and mitter 
spacing on laterals, 1.0. m. Cumulative water appli- 
cation was about 600 mm for the season in all 
treatments. The highest cotton yield, 604.1 kg per 
1000 sq m, was produced by the smallest emitter 
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discharge, smaller eitter spacing, and 2-day irrga- 
tion interval. The lowest yield, 375.6 kg per 1000 
sq m, was produced by the largest emitter dis- 
charge, larger emitter spacing, and 12 day irriga- 
tion interval. No additional fertilizers were applies 
in any treatments. Proper screen filtration eliminat- 
ed emitter clogging. (Cassar-FRC) 

W82-06333 


CHARACTERIZATION OF LAVERKIN 
SPRINGS WATER AND METHODS FOR ITS 
REUSE IN ENERGY DEVELOPMENT, 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

For primary bibliographic entry see Field 5G. 
W82-06400 


EXPANDING OPTIONS FOR GREYWATER 
TREATMENT, 

Lombardo and Associates, Boston, MA. 

For primary bibliographic entry see Field 5D. 
W82-06491 


RECYCLED FOOD PROCESSING WASTES 
REDUCE TREATMENT COSTS, 

CH2M/Hill, Redding, CA. 

S. C. Ebe, and S. M. Stroud. 

Public Works, Vol 113, No 3, p 68-69, March, 
1982. 


Descriptors: *Food-processing wastes, *Impaired 
water use, *Land application, Wastewater treat- 
ment, Merced, California, Land disposal, 
Wastewater irrigation, Irrigation water, Crop land, 
Monitoring. 


High strength food processing wastewaters are 
applied to city owned crop land in Merced, Cali- 
fornia, during the canning season, mid-August to 
mid-October. This procedure relieves the seasonal 
overload on the municipal wastewater system and 
allows the discharges to meet state requirements. 
The 985 acre disposal site, adjacent to the treat- 
ment plant, was plowed to a depth of 3.5 ft and 
gypsum added. Oat hay and wheat grain are 
grown. The system, which became operational in 
August 1979, consists of seven 80 acre fields with 
pump stations and piping. Wastewater can be de- 
livered to any one or any combination of the seven 
fields via a 14 inch pipe. The flow is channeled 
through a head ditch to individual border checks. 
Runoff is returned to the head ditch. In the spring 
irrigation season secondary municipal effluent may 
be used as a supplement. The versatile system also 
allows the food wastewater to enter the municipal 
treatment plant during periods of low flow in 
winter and early summer. Drainage control struc- 
tures were created for flood control. An adjacent 
385 acre wetlands area receives secondary treated 
effluent. The project includes a water quality mon- 
itoring program. (Cassar-FRC) 

W82-06507 


WATER CONSERVATION AT WASTEWATER 
TREATMENT PLANTS, 

Williamsport Sanitary Authority, PA. 

M. H. Gerardi, O. A. DeParasis, and W. H. Falk. 
Public Works, Vol 113, No 3, p 59-60, March, 
1982. 1 Fig, 2 Tab. 


Descriptors: *Water conservation, *Impaired 
water use, Wastewater treatment, *Treatment 
plants, Effluents, Williamsport, Pennsylvania. 


Two Williamsport, Pennsylvania, wastewater 
treatment plants reduced water usage by about 
60% during a period of drought in early 1981. 
Average daily consumption for the Central plant 
was 12,500 gal in 1979-80 and 6,000 gal in 1981; for 
the West plant, 6,000 gal in 1979-80 and 2,000 gal 
in 1981. Conservation measures consisted of mini- 
mizing use of potable water and maximizing use of 
secondary effluent. Flow restrictors, new water 
faucet washers, and three-minute showers saved 
potable water. Effluent was used to wash equip- 
ment, floors, vehicles and treatment tanks, and to 
launder rags. Other uses of effluent included sprin- 
kling scum on secondary clarifiers, packing glands 
for the raw sewage pumps, concrete curing, clean- 
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ing bar screens, hosing foam, flushing lines, and 
lubricating sludge pump pistons. (Cassar-FRC) 
W82-06512 


A COMPARISON OF THE EFFECTS OF SA- 

LINITY ON PHOTOSYNTHETIC PHYSIOL- 

OGY OF A SALT SENSITIVE GRASS, PANI- 

CUM OBTUSUM, AND A SALT TOLERANT 

GRASS, DISTICHLIS SPICATA, 

New Mexico State Water Resources Research 

Inst., Las Cruces. 

P. R. Kemp, and G. L. Cunningham. 

New Mexico Water Resources Research Institute, 

— No 143, March 1982. 19 p, 6 Fig, 1 Tab, 28 
ef. 


Descriptors: *Salinity, *Saline soils, *Saline water, 
*Salt tolerance, *Grasses, Photosynthesis, Assimi- 
lative capacity, Stomata, Growth rates, Growth 
media, Halophytes, Temperature effects, Plant 
water potential. 


Utilizing salt tolerant crops could potentially in- 
crease agricultural productivity in the southwest 
by using brackish water from vast underground 
resources or through increased growth on salt- 
damaged fields. Selecting and breeding salt toler- 
ant crops requires an understanding of the physio- 
logical and anatomical mechanisms of salt toler- 
ance. A salt sensitive grass and a salt tolerant grass 
were the subject of this experiment on the effects 
of substrate salinity. There were three experimen- 
tal treatments, all in a controlled environment, for 
each species. Preliminary results showed marked 
differences in salinity tolerance. D. spicata grows 
well in solution cultures up to 500 mM NaCl. P. 
obtusum dies rapidly in salinities over 250 mM 
NaCl and will not grow in salinity greater than 
125 mM NaCi. An unexplained difference is P. 
obtusum’s poor growth in solution culture as com- 
pared to D. spicata. The temperature response 
curves of net photosynthesis show that maximal 
rates occur near 40 C for both species with no 
added NaC1. However, rates of net photosynthesis 
were quite different between species at all leaf 
temperatures when grown without NaCl---the 
rates of D. spicata were twice those of P. obtusum. 
Growing plants at high salinity reduced net photo- 
synthesis in both species by causing increases in 
both stomatal and internal resistances to CO2 as- 
similation. Resistance of P. obtusum was higher 
than D. spicata in all treatments; thus, D. spicata 
has a more efficient internal CO2 assimilation 
mechanism. Leaf water potentials in both species 
declined with increasing salinity. (Atkins-Omni- 
plan) 

W82-06521 


AQUACULTURE FOR WASTE MANAGE- 
MENT, 

Nebraska Univ., Lincoln. Dept. of Agronomy. 

For primary bibliographic entry see Field 5D. 
W82-06556 


FEASIBILITY OF FINANCIAL INCENTIVES 
TO REUSE LOW QUALITY WATERS IN THE 
COLORADO RIVER BASIN, 

Denver Research Inst., CO. 

J. G. Milliken, L. C. Lohman, and C. W. Howe. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256694, 
Price codes: AOS in paper copy, AOI in microfiche. 
OWRT/RU-81/7 Report, August 1981. 87 p, 2 
Fig, 13 Tab, 53 Ref, 4 Append. OWRT C- 80228. 
R(8820)(1). 


Descriptors: *River basins, *Impaired water use, 
*Economic aspects, *Saline water, *Monetary 
benefits, Water reuse, Cost-benefit analysis, Salin- 
ity, Tangible benefits, Water quality, Industrial 
water, Cooling water, Irrigation water, Electric 
powerplants, Benefits, Reclaimed water, *Colora- 
do River basin. 


The cost-effectiveness of selected financial incen- 
tives for encouraging reuse of low quality/saline 
water collected by the U.S. Bureau of Reclamation 
(USBR) system for electric power plant cooling is 
analyzed. Penalty costs to water users presently 
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using saline waters for agricultural/domestic pur- 
poses and the potential economic benefits in salin- 
ity reduction are identified. Non-quantifiable salin- 
ity control benefits were identified as well, in terms 
of existing/potential beneficial water uses in the 7 
Colorado River basin States and general amenity 
benefits. Further the institutional/regulatory envi- 
ronment in which electric power plants must oper- 
ate was examined and is described. Comparative 
costs for saline water reuse for power plant cooling 
were ascertained. In addition, financial/policy in- 
centives were studied for their relevance to the 
public power utility and the utility regulatory 
agency, and for their implementation potential. 
The most like incentive (capital cost subsidy) was 
analyzed with existing representative power plant 
cost data to assess its economic potential. The 
average cost was below a number of current 
USBR salinity control projects under considera- 
tion for construction. Reuse of saline water by an 
electric power utility could be a viable and cost- 
effective method of salinity control. (Zielinski- 
MAXIMA) 

W82-06693 


IMMUNE RESPONSE TO A _ FORMALIN- 
TREATED BACTERIAL EXOTOXIN (TOXOID) 
OF CHANNEL CATFISH MAINTAINED IN A 
RECIRCULATING WATER-REUSE SYSTEM, 
Memphis State Univ., TN. Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W82-06707 


INFILTRATION CAPACITY CURVES FOR 
SODIUM AFFECTED SOILS, 

South Dakota State Univ., Brookings. Dept. of 
Agricultural Engineering. 

S. T. Chu, and C. G. Carlson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256850, 
Price codes: A03 in paper copy, AO1 in microfiche. 
South Dakota Water Resources Institute Report, 
May, 1982. 28 p, 7 Fig, 1 Tab, 38 Ref, 1 Append. 
OWRT A-074-SDAK(1), 14-34-0001-0144. 


Descriptors: ‘*Infiltration capacity, ‘*Irrigation 
design, *Saline soils, *Soil water, *Mathematical 
equations, Infiltration coefficient, Infiltration 
index, Infiltration, Infiltration rate, Free water, 
Irrigation, Soil conservation, Soil contamination, 
Basins, Runoff coefficient, Sodium, Soil types, 
Field tests, Mathematical studies, Electrolytes. 


Soil infiltration capacity (IC) must be considered 
for irrigation system design, soil conservation plan- 
ning, and for evaluating basin runoff yields. The 
relationship of IC (inches/hour) as a function of 
electrolyte concentration (EC, meq/liter) of the 
saturation extract and the exchangeable sodium 
(Na) percentage (ESP) was examined, as well as 
ways to improve the mathematical equations used 
to analytically described IC curves. A field infiltro- 
meter was designed and constructed for field stud- 
ies; a method incorporating the initial moisture in 
the profile (antecedent moisture) was developed 
due to field study difficulties. As an alternative to 
field study, IC curves were determined on undis- 
turbed soil cores of varying salinity and 2-year 
irrigation treatment, planted to alfalfa. Study of the 
curves indicated that there is a continuous effect 
caused by increasing the Na adsorption ratio from 
7.5-30. Watering with high EC water apparently 
reduces the Na dispersion, an argument having 
ramifications in sub-humid areas where over half 
the watering occurs with rainfall of low EC. Ana- 
lytical study of the mathematical equations describ- 
ing IC curves indicated that no universal analytical 
procedure can presently provide consistent esti- 
mates of the infiltration characteristics of moist soil 
over wide soil moisture and cover conditions. (Zie- 
linski- MAXIMA) 

W82-06712 


A UNIVARIATE VERSUS A MULTIVARIATE 
PARAMETER DISTRIBUTION IN A STO- 
CHASTIC-CONCEPTUAL ANALYSIS OF UN- 
SATURATED FLOW, 

Agricultural Research Organization, Bet Dagan 
(Israel). Inst. of Soils and Water. 

For primary bibliographic entry see Field 2G. 
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WATER CONSERVATION INCENTIVES AND 
STRATEGY, 

Rutgers - The State Univ., New Brunswick, NJ. 
Water Resources Research Inst. 

W. Whipple, Jr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243312, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report, October 1981. 53 p, 4 Tab, 7 Fig, 69 Ref. 
OWRT C-90184-C(1), 14-34-0001-9454. 


Descriptors: *Water conservation, *Economics, 
*Water policy, *Drought, Water quantity, Water 
analysis, Water availability, Water control, Water 
deficit, Water loss, Water management, Water 
rates, Water reuse, Water shortage, Groundwater 
mining, *Renewable resources, *Drought contin- 
gency plans. 


In 1976, President Carter announced that water 
conservation would be the cornerstone of his 
water policy, defining the term to mean reducing 
inefficiency, wastage and unnecessary usage (and 
excluding the aspect of ‘conserving’ water by stor- 
ing it for future use). Water conservation thus 
defined has become a popular goal, sometimes 
advocated with a fervor bordering on the religious. 
New Jersey,in formulating a Statewide Water 
Supply Master Plan, has had to deal with water 
conservation along with economic objectives and 
engineering methodology. Analysis of the econom- 
ic theory of Water Resources Development and 
Planning has been applied to evaluate various poli- 
cies and issues. This analysis indicates that water 
conservation has been a slogan rather than a coher- 
ent program, that following it as a goal may some- 
times be counter productive, and that there is often 
confusion between a conservation ‘ethic’ which is 
an end in itself, and conservation as a means of 
obtaining various economic objectives. Analysis 
indicates that outside of groundwater ‘mining’, 
water is usually a renewable and reusable resource. 
During periods of normal precipitation, water con- 
servation should be employed only when the value 
of the water saved exceeds the cost of affecting the 
savings. Water conservation is most valuable as a 
drought contingency tactic. Water conservation as 
a substitute for structural provision to meet normal 
water needs is apt to prove shortsighted. (Author 
abstract) 

W82-05906 


INCENTIVES AND _ INSTITUTIONS 
WATER CONSERVATION, 

California Univ., Los Angeles. 

E. A. Engelbert. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243460, 
Price codes: A04 in paper copy, A0i in microfiche. 
Report, August 1978. 48 p, 26 Ref. OWRT 
(8571)(1). 
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Descriptors: *Water conservation, *Institutional 
constraints, *Environmental effects, *Economic as- 
pects, *Decision making, Institutions, Legal as- 
pects, Public participation, Attitudes, Social par- 
ticipation, Regulations, Equitable apportionment, 
Water law, Water policy, Public policy, Organiza- 
tions, Federal jurisdiction, Political constraints. 


Ten aspects related to incentives and institutions 
for water conservation are separtely addressed, 
with general observations and research/action ob- 
jectives discussed for each. These aspects include: 
available literature; water conservation concepts 
(changing perceptions; water needs); public knowl- 
edge and awareness (information gaps; cultural 
patterns/beliefs; education/communication); ethi- 
cal/equity considerations (individual/group equity; 
community welfare); environmental aesthetic con- 
siderations (environmental water conservation as 
an integrative-systems process); social/political 
considerations (community living patterns and life 
styles; dynamics of social decision-making; the par- 
ticipatory process for citizens in water policy for- 
mulation); economic considerations (the pricing 
system; taxes/subsidies and other financial incen- 
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tives); water policies (lack of a national conserva- 
tion policy; integrating water supply and water 
quality policies and programs; conjunctive man- 
agement for surface/ground waters; water recla- 
mation/reuse); law and regulations (legal relation- 
ships modification; administrative flexibility en- 
hancement; legal conservation incentives); and or- 
ganizations and administrative arrangements (orga- 
nizational pluralism/integration; federal-state rela- 
tionships; political decision-making; bureaucratic 
attitudes/committments). (Zielinski-MAXIMA) 
W82-05922 


LEAK LOCATION ENTERS COMPUTER AGE, 
New York City Dept. of Environmental Protec- 
tion, Bureau of Water Supply. 

For primary bibliographic entry see Field 7A. 
W82-06018 


THE IMPACT OF MASS DISTRIBUTION OF 
WATER CONSERVATION DEVICES AND A 
WATER CONSERVATION RATE STRUCTURE 
ON RESIDENTIAL WATER USE, 

Pennsylvania State Univ., University Park. Coll. of 
Agriculture. 

W. E. Sharpe, C. E. Young, and K. R. Kinsley. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243700, 
Price codes: A04 in paper copy, AOI in microfiche. 
Pennsylvania Institute for Research on Land and 
Water Resources, University Park, Report, April 
1982. 49 p, 5 Fig, 12 Tab, 25 Ref, 1 Append. 
OWRT B-112-PA(1), 14-34-001-9092. 


Descriptors: *Surveys, *Water rates, *Water use 
efficiency, *Water users, *User charges, Water use, 
Water demand, *Water conservation, Urban areas, 
Water distribution, Water costs, Evaluation, Com- 
peting use, Consumptive use, Reasonable use, Con- 
servation, Water supply, Economic aspects, Water 
control, District of Columbia, Maryland, *Wash- 
ington Suburban Sanitary Commission. 


A study of 545 residential customers of the Wash- 
ington Suburban Sanitary Commission in the sub- 
urban Washington, DC area was undertaken to 
determine the impacts of mass water conservation 
device distribution and a water conservation water 
rate on their long-term water demand. An econo- 
metric model was used to assess the impact of the 
water conservation rate. The study showed a 17% 
decline in the quantity of water use over the 1974- 
79 study period. The majority of customers report- 
ed changing their habits to use less water; 42% also 
reported installing water conservation devices. 
The model output showed a greater decline in 
water use after the water conservation rate was 
implemented. High water users reduced their 
water demand most in response to the rate change. 
The water conservation rate appeared to increase 
the use of water conservation devices, and to stim- 
ulate greater water use habit modification. Most 
customers (51%) had no opinion when asked 
whether they liked/disliked the water conservation 
rate policy; however, given the choice between 
decreasing/increasing/uniform rate schedules, 
only 10% of the residential customers responding 
preferred the decreasing type of rate schedule. 
(Zielinski-MAXIMA) 
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WATER RATE STUDIES AND RATE MAKING 
PHILOSOPHY, 

Stanley Consultants, Inc., Muscatine, IA. 

For primary bibliographic entry see Field 6C. 
W82-06222 


WATER RATES AND RESIDENTIAL WATER 
CONSERVATION, 

National Bureau of Standards, Washington, DC. 
B. C. Lippiatt, and S. F. Weber. 

Journal of the American Water Works Associ- 
ation, Vol 74, No 6, p 278-281, June, 1982. 4 Tab, 
14 Ref. 


Descriptors: *Water conservation, *Pricing, Water 
rates, Domestic water, Water users, Economic as- 
pects, Conservation. 





The five major types of water rate schedules are 
explained and discussed in terms of their conserva- 
tion incentives. Then the rate schedules of a na- 
tional sample of 90 water utilities are analyzed. 
Sample means are calculated for selected rate 
schedule variables, including the correct price for 
valuing a unit of conserved water and the average 
price of water. The results indicate that when 
estimated bill reductions are based on average 
ec Overinvestment in water conservation is 
ikely to result. In addition, the significant price 
variation found in the results highlights the impor- 
tance of using local rate schedules, rather than 
national averages, to value conserved water. 
(Baker-FRC) 
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COST-BASED WATER RATE DESIGN, 
Norville (Rodney L.) and Co., Houston, TX. 
For primary bibliographic entry see Field 6C. 
W82-06277 


HOW RATE STRUCTURES AND ELASTIC- 
ITIES AFFECT WATER CONSUMPTION, 
Florida Univ., Gainesville. Dept. of Food and Re- 
sources Economics. 

For primary bibliographic entry see Field 6C. 
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POLICING DEMAND THROUGH PRICING, 
Fairfax County Water Authority, Merrifield, VA. 
For primary bibliographic entry see Field 6D. 
W82-06352 


EVALUATION OF DEMAND MANAGEMENT 
POLICIES FOR CONSERVING WATER IN 
URBAN OUTDOOR RESIDENTIAL USES, 
Policy Sciences Associates, Boulder, CO. 

W. B. Lord, J. A. Chase, and L. A. Winterfield. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256686, 
Price codes: A04 in paper copy, A01 in microfiche. 
Research Report 82-1, January 28, 1982. 58 p, 13 
Tab, 3 Fig, 24 Ref, 1 Append. OWRT C-90123- 
C(1), 14-34-0001-0530. 


Descriptors: *Water conservation, *Municipal 
water, *Water demand, *Evaluation, Attitudes, 
Behavior, Elasticity of demand, Lawns, Pricing, 
Rationing(Water), Social values, Alternative regu- 
latory mechanisms, Public acceptability. 


A study of public acceptability and potential water 
use response to a variety of municipal water con- 
servation policy options was conducted in three 
Colorado Front Range communities in the 10,000 
to 100,000 population range. The study was fo- 
cused upon water used for lawn watering, because 
it accounts for nearly half of total residential water 
use and for a much greater share of both consump- 
tive water use and water system peak load require- 
ments. Policies which provided water conservation 
information were the most acceptable. Policies 
which rewarded people who took conservation 
actions and some policies which included restric- 
tions on water use were acceptable to most. Penal- 
ties and restrictions perceived to be inequitable or 
severe were unacceptable. Conservation pricing 
was moderately acceptable and was one of the 
more effective policies in achieving water use re- 
ductions. Most respondents preferred increasing or 
inverted block pricing to the more common declin- 
ing block pricing policy. Public information would 
be a desirable component of any municipal water 
conservation program. Conservation pricing de- 
serves prime consideration for a utility emphasiz- 
ing either effectiveness or financial feasibility. A 
utility emphasizing acceptability will face a diffi- 
cult choice, because there tends to be an inverse 
relationships between acceptability and effective- 
ness. (Author abstract) 
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TRUCKEE MEADOWS WATER USE - PRES- 
ENT AND FUTURE, 

Nevada Univ. System, Reno. Desert Research Inst. 
J. W. Fordham. 
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Water use changes during the past decade and 
water use projections to the year 2000 are de- 
scribed for the truckee Meadows valley, which 
hosts one of the fastest growing metropolitan areas 
in the U.S. (Reno/Sparks). Identified and quanti- 
fied are: the added urban use in previously unde- 
veloped areas; the water need changes for areas 
transformed from agriculture to urban; the reduc- 
tion in induced groundwater recharge to the 
Truckee Meadows. A simplified water balance 
model which incorporated inflow of tributary 
streams, average river flows, precipitation, and 
temperatures was used to develop current and 
projected water budgets, providing a balance by 
diverting waters by source, river, tributary, or 
groundwater, and accounting for losses and returns 
to the river system. The projected total diversion 
for the Meadows from surface sources in the year 
2000 (132,000 acre-feet/year) remains below total 
water rights currently allocated. Induced recharge 
is projected to decline (by about 25%) by 5040 
acre-feet/year due to urbanization. Urban runoff is 
projected to increase about 4350 acre-feet/year for 
the same reason. The results depict a water balance 
for the Meadows at the current area development 
rate, since growth rate and land use change have 
slowed significantly since 1979. The net difference 
between inflow and outflow is equal to the total 
annual loss expected under each level of develop- 
ment. (Zielinski-MA XIMA) 
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COUNTY PROVIDES A RURAL WATER 
SUPPLY SYSTEM, 

URS Engineers, Seattle, WA. 

W. L. Berschauer, and N. Miller. 

Public Works, Vol 113, No 7, p 63-65, July, 1982. 
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The 200 residents of Gardiner, Washington, lack- 
ing sufficient groundwater supplies, petitioned the 
Jefferson County Public Utility District (PUD) 1 
in 1976 to investigate the feasibility of a communi- 
ty water system. After a test well located a large 
aquifer with excellent water quality, the Farmers 
Home Administration agreed to finance the project 
with a $1 million loan. After a public hearing in 
November 1979, Local Utility District No. 1 was 
established. The system, comprising 7 miles of 
distribution main, two concrete storage tanks, two 
pressure reducing stations, a booster pump station, 
and a well pumping station, was placed in service 
in August 1981. The PUD is currently studying 
other requests for similar water systems in its juris- 
diction. (Cassar-FRC) 
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REORGANIZATION OF GROUNDWATER 
UTILIZATION SOUGHT (NEUORDNUNG 
DER GRUNDWASSERVERWENDUNG ANGES- 
TREBT), 

H. Keune. 
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1982. 1 Tab, 15 Ref. (No English summary). 
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Conservation In Industry—Group 3E 


The 1981 ‘water crisis’ in the Federal Republic of 
Germany precipitated efforts to reduce industrial 
consumption of groundwater. While this actually 
decreased between 1975 and 1977, some statistics 
did not reflect this, because recharged ground- 
water and bank filtrate were counted as surface 
water by the public water authorities, but as 
groundwater by industry. The fact that industrial 
demand is significantly less than public demand 
and that only in certain regions is there competi- 
tion for the groundwater supply means that this 
issue can be resolved locally. The suggestion that 
industry release water from its wells to the public 
supply in exchange for nonpotable water at no cost 
to either party is impractical due to lack of suitable 
water and pipelines, administrative difficulties, and 
costs. The suggestion that industry be permitted to 
use groundwater only when this comes from the 
public supply is also impractical, as chlorinated or 
otherwise disinfected water is not always suitable 
for industrial use. Rationing plans are not likely to 
be instituted in the foreseeable future due to techni- 
cal difficulties. The only remaining option is con- 
ventional water law, which can provide restric- 
tions on the issuing of permits and concessions for 
groundwater use. (Gish-FRC) 
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ESTIMATING WATER DEMAND SCHEDULES 
FOR SELECTED INDUSTRIES IN ARKANSAS, 
Arkansas Water Resources Research Center, Fay- 
etteville. 

For primary bibliographic entry see Field 6D. 
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WASTE-HEAT VERTICAL TUBE FOAM EVAP- 
ORATION FOR COOLING TOWER BLOW- 
DOWN RENOVATION/RECYCLE, 
Envirotech-Sephton Development Center, Emery- 
ville, CA 

H. H. Sephton, and K. Someahsaraii. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256629, 
Price codes: A07 in paper copy, AOI in microfiche. 
Report, February, 1982. 114 p, 32 Fig, 9 Tab, 22 
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A prototype waste-heat vertical tube foam evapo- 
ration (WH-VTFE) plant was designed, construct- 
ed, and field-tested for reducing power plant cool- 
ing tower blowdown to a small residual volume of 
solids slurried in brine, while producing distilled 
water for reuse. Facility design was based on pre- 
viously-developed pilot plant test data. The WH- 
VTFE facility was constructed for initial paramet- 
ric testing in demonstration phase was conducted 
at a power plant site using turbine exhaust steam 
for the up to 50-fold cooling tower blowdown 
concentration in a foamy-flow seed-slurried mode 
of downflow vertical tube evaporation. The VTFE 
heat transfer coefficient ranged between 5600-9000 
W/sq m/degree, a sufficient temperature differ- 
ence is available within a typical power plant heat 
rejection system to operate a WH-VTFE when the 
plant load is above 50% of its design capacity. 
Scale formed from inadequate brine recycle rates 
was readily removed by recycling fresh water 
through the evaporator to restore the high heat 
transfer performance of the WH-VTFE. It was 
concluded that WH-VTFE was demonstrated as 
feasible and commerically viable. (Zielinski- 
MAXIMA) 
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THE BENEFITS OF WATER MANAGEMENT 
IN ENERGY AND AGRICULTURAL DEVEL- 
OPMENT IN THE SAN JUAN RIVER BASIN 
OF NEW MEXICO, 

Energy Policy Studies, Inc., Omaha, NE. 

M. W. Gilliland, and L. B. Fenner. 

Resources and Conservation, Vol 6, No 3/4, p 167- 
185, 1981. 5 Fig, 4 Tab, 18 Footnotes. 
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Impacts c_ five water management options and 
non-management are described for the San Juan 
County, New Mexico, region in the Upper Colora- 
do River Basin. The five strategies chosen for 
evaluation are canal lining, canal lining with sprin- 
kler irrigation, all dry cooling of energy producing 
plants, combination wet/dry cooling of energy 
producing plants, and reuse of uranium mining 
discharge water as cooling water for gasification 
plants. Results of evaluating water quantity, in- 
stream flows, and water quality showed that im- 
proved agricultural irrigation efficiencies and dry 
cooling in the energy industry will have little 
effect on water quantity and quality over the next 
20-25 years. In the San Juan River, water flow at 
Shiprock will decrease from 56,200 liters per sec at 
present to 35,300 liters per sec with no manage- 
ment. Conservation measures are expected to pro- 
duce flows of 35,700-38,300 liters per sec. During 1 
to 3 months of the year, flows will be insufficient 
to maintain good instream conditions, depending 
on the water management strategy used vs. 3 
months with no management. Likewise, salinity at 
three stations will increase by 17% with no man- 
agement and slightly less with the management 
options studied. Overall, dry cooling in the energy 
industry would reduce projected water depletion 
by 10%, salinity by 2%, and instream impacts by 
8%. The agricultural conservation measures would 
not change water depletion, and would reduce 
projected salinity increases by 5% and instream 
impacts by 4%. The minor improvements are cost 
effective for the energy industry but not for agri- 
culture. (Cassar-FRC) 
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AN ECONOMIC COMPARISON OF THE IRRI- 
GATION OF CORN IN HUMID AND ARID 
REGIONS OF THE UNITED STATES, 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

For primary bibliographic entry see Field 6B. 
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SALT- AND DROUGHT-TOLERANT CROP 
PLANTS FOR WATER CONSERVATION, 
Colorado State Univ., Fort Collins. Dept. of 
Botany and Plant Pathology. 

For primary bibliographic entry see Field 3C. 
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SEDIMENT AS AFFECTED BY CENTER 
PIVOT IRRIGATION AND TILLAGE TREAT- 


Nebraska Univ.-Lincoln. Dept. of Agronomy. 
For primary bibliographic entry see Field 5B. 
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Idaho Univ., Moscow. Coll. of Engineering. 
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Available from the National Technical Information 
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Daily water flow data from two large irrigation 
districts in the Upper Snake River over three irri- 
gation seasons (1978-1980) were analyzed and 
methodology was investigated for the predictions 
of daily water diversions. Crop consumptive water 
use, estimated by the combination method on a 
daily basis, varied greatly on a daily basis, and its 
pattern was quite different from year-to-year. In 
addition, seasonal irrigation use levels were differ- 
ent for different years for the districts, while sea- 
sonal water use patterns were similar for the differ- 
ent years and districts. Fluctuations, and relations 
among inflow, outflow, evapotranspiration, and 
precipitation were assessed using graphical and 
statistical methods. A slight change in evapotran- 
spiration was found to cause a rather large change 
in inflow. A weekly cycle was found to exist 
within outflows, but no significant frequency was 
found within inflows. Time and diversion interrela- 
tionships were established, and, based on the time 
effects, proper consumptive irrigation require- 
ments were estimated at the district level. The 
methodology developed for predicting water di- 
versions took the form of a computer program, and 
was observed to provide reasonable predictions for 
the study area. (Zielinski- MAXIMA) 

W82-05924 


CABLEGATION: II. SIMULATION AND 
DESIGN OF THE MOVING-PLUG GATED 
PIPE IRRIGATION SYSTEM, 

Science and Education Administration, Kimberly, 
ID. Snake River Conservation Research Center. 
D. C. Kincaid, and W. D. Kemper. 

Transactions of the ASAE, Vol 25, No 2, p 388- 
395, March/April, 1982. 13 Fig, 1 Tab, 12 Ref. 
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The cablegation irrigation system consists of a 
surface pipe, laid on a slope at the head end of a 
field, which serves as both the conveyance and 
distribution pipe. Gates or holes near the top of the 
pipe are left open. Water is introduced at a flow 
rate less than the free surface flow capacity of the 
pipe. A plug, restrained by a cable, is allowed to 
move down the pipe at a slow rate, causing water 
to flow out of the holes upstream from the plug. 
and thus moving the entire flow across the field. 
This paper develops a simulation model to predict 
the time distribution of orifice flow, the distribu- 
tion of infiltrated water across a field, and runoff 
rates. The model is usable for designing cablega- 
tion systems for fields with variable pipe slopes and 
variable furrow lengths. To obtain the optimum 
net water application and keep furrow stream sizes 
within acceptable limits the orifice size along the 
pipeline and the plug travel speed are varied. The 
system has been successfully operated at pipe 
slopes between 0.0026 and 0.022. It is especially 
well suited to cases where the furrow width is 
narrow relative to the total width of the field. 
(Cassar-FRC) 
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FURROW INTAKE RATES AND WATER MAN- 
AGEMENT, 

Science and Education Administration, Kimberly, 
ID. Snake River Conservation Research Center. 
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Many farmers have abandoned the energy-inten- 
sive sprinkler irrigation method in favor of a return 
to furrow irrigation. One problem with furrow 
irrigation is decreased crop yields caused by non- 
uniform water distribution. A study of furrow 
intake rates produced several suggestions for im- 
proving uniformity of water distribution. Intake 
uniformity can be improved by restricting tractor 
traffic to tracks that are not used for irrigation, 
compacting corrugates in which water will run so 
that the soil on the perimeter has a lower infiltra- 


tion rate than the rest of the soil, reducing flow 
rate, using longer runs and smaller pipe sizes, com- 
pacting soil in selected areas, applying straw to 
furrows where increased infiltration is desired, and 
decreasing the slope at the lower ends of the fields. 
(Cassar-FRC) 
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FIELD EVALUATION OF FURROW INFIL- 
TRATION AND ADVANCE FUNCTIONS, 
Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Engineering. 
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Transactions of the ASAE, Vol 25, No 2, p 396- 
400,March/April, 1982. 4 Tab, 8 Ref. 
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Furrow infiltration and advance functions were 
evaluated in three Colorado farm soils (clay loam, 
loamy soil, and loam to clay loam). Lengths of 
irrigated runs were 350-625 m and furrow slopes 
0.25-1%. Data were used to study infiltration and 
advance relations based on a kinematic or volume 
balance approach. The Kostiakov-Lewis function 
modified by a term for the asymptotic long time 
infiltration rate was highly effective in simulating 
infiltrated volumes when reliable estimates of the 
steady infiltration rate could be obtained. The 
power curve form of the advance function was 
better fitted using the two-point method than using 
regression. (Cassar-FRC) 
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IRRIGATION REQUIREMENT OF HIGH- 
YIELDING RICE VARIETIES GROWN ON 
SOILS HAVING SHALLOW WATER-TABLE, 
Central Rice Research Inst., Cuttack (India). 

K. P. Jha, D. Chandra, and Challaiah. 

Indian Journal of Agricultural Sciences, Vol 51, 
No 10, p 732-737, October, 1981. 5 Tab, 10 Ref. 
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High-yield rice varieties under limited irrigation 
produced grain yields comparable to rice grown 
under continuous or partial flooding of fields. The 
study, conducted during the winters of 1976-78 in 
sandy loam alluvial soil with a winter water table 
depth of 35-52 cm, used four irrigation treatments: 
I1, continuous flooding; 12, irrigation (7 cm) at 
moist conditions, 2-3 days after disappearance of 
ponded water from the field; 3, flooding at tiller- 
ing and flowering but irrigation at moist conditions 
at other stages; and I4, irrigation (7 cm) at 30-35 
mm of cumulative pan evaporation. Treatment I1 
required 1403-1600 mm irrigation water, 12, 887- 
910 mm; 13, 1073-1097; and 14, 793-840 mm. Water 
use efficiencies were: I1, 2.48-2.97; 12, 4.17-4.42; 13, 
3.26-3.77; and 14, 3.84-5.27 kg grain/mm water. 
The short duration Pusa variety (114 days) had 
higher water use efficiency than the other va- 
rieties, Supriya (132 days) and Vani (143 days). 
(Cassar-FRC) 
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EFFECT OF IRRIGATION ON THE STABIL- 
ITY OF LEAF SIZE OF WHEAT, TRITICALE 
AND BARLEY, 

Indian Agricultural Research Inst., New Delhi. 
For primary bibliographic entry see Field 21. 
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THE EFFECT OF SHORT-TERM WATERLOG- 
GING DURING FURROW IRRIGATION OF 
COTTON IN A CRACKING GREY CLAY, 

New South Wales Dept. of Agriculture, Narrabri 
(Australia). Agricultural Research Station. 

A. S. Hodgson, and K. Y. Chan. 

Australian Journal of Agricultural Research, Vol 
33, No 1, p 109-116, 1982. 2 Fig, 4 Tab, 14 Ref. 
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The effects of waterlogging on plant and soil were 
studied by subjecting cotton to periods of inunda- 
tion at successive irrigations ranging from 4 to 16 
hours in a cracking grey clay. The growing season 
was hot and dry and effects of waterlogging were 
not aggravated by rainfall or excessively overcast 
conditions. Plant growth was virgorous and visual 
symptoms of waterlogging were limited to a low 
section of the field where plant leaves became 
chlorotic in late February and prematurely sen- 
esced. Similar symptoms were noted for cotton 
which was waterlogged during flowering and boll 
setting in other reports from northern Australia 
valleys. Waterlogging treatment in this experiment 
had little effect on leaf area index, dry matter per 
square meter and plant height. In most cases the 8, 
12, or 16 hour treatment effects were not signifi- 
cantly different. Any existing differences were re- 
flected in final lint yields, where the 4 hr treatment 
yields were significantly higher than the 12 and 16 
hr yields, and the 8, 12, and 16 hr yields were not 
significantly different. It was concluded that lint 
yield is likely to increase if cotton crops are irrigat- 
ed and drained faster to reduce contact time. The 
farmer may achieve this by using larger siphons, 
more siphons per furrow, shorter fields or steeper 
slopes. (Baker-FRC) 
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THE EFFECT OF ELECTRICITY PRICES, 
LIFT, AND DISTANCE ON IRRIGATION DE- 
VELOPMENT IN IDAHO, 

Idaho Univ., Moscow. 

J. R. Hamilton, G. S. Barranco, and D. J. Walker. 
American Journal of Agricultural Economics, Vol 
64, No 2, p 280-285, May, 1982. 4 Fig, 2 Tab, 9 
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Parametric budgeting was used to simulate the 
impacts of variations in farm size, crop prices, crop 
yields, electricity rates, lift height, and distance 
from the river on the private economic feasibility 
criterion currently being used by the US Bureau of 
Land Management. Maximum feasible lift heights 
and carry distances are identified, and developable 
acreage through irrigation programs is estimated. 
An obvious limitation of the parametric budgeting 
procedure used is its omission of financial tax in- 
centives which may accrue to some operators. The 
model is also limited by its partial equilibrium 
nature. Management options such as irrigation 
system alternatives or crop changes in response to 
higher electricity prices were not considered. Re- 
sults of the study indicate that per acre returns on 
irrigated tracts increase slightly with farm size. 
Under base conditions all farm sizes examined 
could sustain nearly a 10% decline in crop price or 
yields. Given the base lift, 550 feet, and the base 
distance, 5 miles, all farm sizes considered could 
sustain a 100% increase in electric rates. However, 
with a 200% power rate increase, irrigation feasi- 
bility would be limited to the largest farms with 
lifts less than 550 feet and distances less than 4 
miles. Of the lands in the BLM study area, all but 
the highest and most distant could be developed 
under base yields, prices, and power rates. Howev- 
er, plausible increases in power rates could limit 
development to low lift land near the river, sharply 
reducing the total feasible acreage. The criteria 
being used by the BLM would permit development 
of more land than meets social criteria but not 
enough to meet private demands. (Baker-FRC) 
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SEEDED GRASSLANDS THROUGH THE USE 
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Plant Science. 

F. R. Vigil. 
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Interseeding, a method of introducing alfalfa into 
the range with only a partial disturbance of the 
existing vegetation, is used to improve forage re- 
sources in South Dakota. Since moisture was con- 
sidered as the principal factor in determining 
whether a stand would succeed or fail, perennial 
(Tall wheatgrass) and annual (sorghum and sun- 
flowers) crop barriers were planted on native 
ranges from 1978-81 in an effort to conserve mois- 
ture through snow retention. These barriers failed 
to establish in all four years, which may be due in 
large part to fungalnematode interactions. Large 
areas in the State were discovered to be having 
difficulty in establishing legumes, even under irri- 
gation. Fungicide seed and soil treatment, nemati- 
cides, and biological control methods for control- 
ling damping-off disease (caused by Pythium spp. 
and nematodes) were tested for alfalfa stand estab- 
lishment. Other causes for failure of establishing 
annual/perennial crop barriers into a growing 
grass sod are suggested. A newly-developed drill 
for interseeding into semi-arid rocky environments 
is reported. (Zielinski- MAXIMA) 
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COMPETITION BETWEEN IRRIGATION AND 
HYDROPOWER WATER USE IN WASHING- 
TON STATE, 

Washington State Univ., Pullman. Dept. of Agri- 
cultural Economics. 

For primary bibliographic entry see Field 6A. 
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SPRINKLER LEVELER AND WIND COMPEN- 
SATING DEVICE, 

Wade (R. M.) and Co., Portland, OR. 

G. Cornelius. 

U.S. Patent No 4,204,643, 8 p, 4 Fig, 7 Ref; Official 
Gazette of the United States Patent Office, Vol 
994, No 4, p 1261, May 27, 1980. 
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A main irrigation pipe with wheels has mounted 
along its length movable sprinkler heads. Each 
sprinkler head has a flat, bladelike member, the 
weight of which aids in urging that sprinkler head 
toward an erect position. Meanwhile the bladelike 
member compensates for wind by leaning the 
sprinkler head into the wind to provide a more 
even distribution of water. (Sinha-OEIS) 
W82-06164 


A SALT AND WATER BALANCE MODEL FOR 
SILT LOAM SOIL CROPPED TO RICE AND 
SOYBEAN, 

Arkansas Univ., Fayetteville. Water Resources Re- 
search Center. 

For primary bibliographic entry see Field 2G. 
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EFFECT OF IRRIGATION FREQUENCY AND 
NITROGEN ON GROUNDNUT YIELD AND 
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Andhra Pradesh Agricultural Univ. (India). Dept. 
of Agronomy. 

S. R. Reddy, P. S. Chalam, G. H. S. Reddi, and A. 
P. Raju. 

Plant and Soil, Vol 65, No 2, p 257-263, 1982. 2 
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Field experiments were conducted during the sum- 
mers of 1979 and 1980 to study the effect of 
irrigation frequency and levels of nitrogen on yield 
and uptake of the major nutrients by Spanish 
groundnut. The soil was sandy loam, with a low 
moisture retentive capacity, low in available nitro- 
gen and low in available potassium. The soil was 
moderately alkaline in reaction with a pH of 8.3. 
Four irrigation frequencies were used during the 
study, including irrigation at 1,4,6, and 8 cm cumu- 
lative can evaporation (CCE) corresponding to 
irrigation once in 3,5,7, and 10 days, respectively. 
Four levels of nitrogen were also used, 0,20,40 and 
60 kg N/ha. Nitrogen, phosphorus (35 Kg P/ha) 
and potasssium (60 kg K/ha) were applied in the 
form of urea, single superphosphate and potash, 
respectively. Pod yield of groundnut was highest 
at 3,293 kg/ha when irrigations were scheduled at 
4 cm cumulative can evaporation, equivalent to 
once every 5 days. The addition of N did not 
increase pod yield. N and P uptake by the crop 
was greatest with high frequency of irrigation of 
scheduling irrigation at 4 cm CCE. The highest 
uptake of N and P was with a combination of 20 kg 
N/ha and high frequency irrigation. Potassium 
uptake was low with low irrigation frequency, 
while it was highest at 20 kg N/ha. (Baker-FRC) 
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DESIGNING FOR DEFICIT IRRIGATION, 
Oregon State Univ., Corvallis. Dept. of Agricul- 
tural Engineering. 

M. J. English, and G. S. Nuss. 

Journal of the Irrigation and Drainage Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No IR2, p 91-106, June, 1982. 2 
Fig, 8 Tab, 8 Ref. OWRT 14-31-0001-2139. 


Descriptors: ‘Irrigation practices, *Irrigation 
design, *Deficit irrigation, Wheat, Oregon, Water 
conservation, Economic analysis, Crop yield, Cost 
analysis, Evapotranspiration, Energy, Capital 
costs, Benefits. 


Two irrigation systems, one for full irrigation and 
one for deficit irrigation, were designed for a farm 
in eastern Oregon growing winter wheat. A com- 
parison of costs and performances for the two 
systems showed that deficit irrigation increased 
farm income and reduced energy, water, and capi- 
tal requirements. The full irrigation system sched- 
ule was two sets per day (11 hours each set), 2.3 
inches gross water applied per set, 32 inches gross 
water applied per season, and a 6 day minimum 
interval between irrigations. The root zone would 
not be depleted by more than 50% between irriga- 
tions. The deficit irrigation scheme specified soil 
moisture depletion in excess of 50% of available 
water during times of peak demand. The irrigation 
schedule was two sets per day (11 hours each set), 
3.15 inches gross water applied per set, 20 inches 
gross water applied per season, and a 12 day 
minimum interval between irrigations. Using the 
water saved by deficit irrigation allowed the 92 
acre plot to be extended to 143 acres, increasing 
net farm income by 42%. The amounts of benefits 
from deficit irrigation are dependent on system 
design and many other factors. Each case must be 
completely analyzed individually to determine the 
merits of deficit irrigation. (Cassar-FRC) 
W82-06334 


ECONOMIC EFFECT OF ENERGY PRICE 
AND ECONOMIC FEASIBILITY AND POTEN- 
TIAL OF NEW TECHNOLOGY AND IM- 
PROVED MANAGEMENT FOR IRRIGATION 
IN TEXAS, 

Texas Water Resources Inst. College Station. 

D. Lacewell, C. Hardin, J. A. Petty, and E. 
Whitson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256678, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Technical Report No 119, May, 1982. 52 p, 16 Tab, 
1 Fig, 26 Ref. OWRT A-045-TEX(3). 14-34-0001- 
9046, 0146, and 1146. 


Descriptors: *Irrigation, Water efficiency, Eco- 
nomics, *Texas High Plains, Texas Trans-Pecos, 
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Ogallala, Economic impact, Model studies, Linear 
programming. 


Resursive linear programming models for a typical 
Texas High Plains irrigated farm were developed 
to evaluate expected impact of energy. and crop 
price changes, tenure and new technology. The 
model includes a Fortran sub-routine that adjusts 
irrigation factors each year based on the linear 
programming solution of the previous year. In- 
creased natural gas prices impact heavily on re- 
turns above variable costs (up to 15 percent reduc- 
tion for a 60 percent natural gas price increase). 
Annual net returns were reduced by as much as 30 
percent, and the present value of returns to water 
was reduced by as much as 80 percent as the 
natural gas price was increased annualy by $0.25 
per mcf (from $1.50 per mcf). Increasing pump 
efficiency from 50 to 75 percent can improve farm 
profits over time; e.g., the present value of ground- 
water was increased 33 percent for a typical farm 
with an aquifer containing 250 feet of saturated 
thickness and 15 percent for 75 feet of saturated 
thickness. Results indicate that irrigation can be 
extended by 11 or more years with 50 percent 
improved distribution efficiency. In addition, the 
increase in present value of groundwater on the 
1.69 million irrigated acres of the Texas High 
Plains was estimated to be $995 million with 50 
percent improved efficiency. Wind assisted irriga- 
tion pumping could be an economically viable 
alternative if costs decrease and stabilize. The re- 
sults are limited by uncertainties of the long-term 
characteristics of wind system operation. 


W82-06374 


MANUAL OF ENGINEERING OF IRRIGATED 
LANDS (MANUAL DE INGENIERIA DE RE- 
GADIOS), VOL. 1. 

Ministerio de Obras Publicas y Urbanismo, 
Madrid, Spain. 1981. 1082 p. Heras, R. (Ed.). (No 


English summary). 


Descriptors: *Irrigation engineering, *Irrigable 
land, *Agricultural hydrology, *Hydrologic as- 
pects, Hydraulic engineering, Engineering, Soil en- 
gineering, Agricultural engineering, Land use, Irri- 
gatiion, Irrigation practices, Hydrology, Hydrolo- 
gic systems, Hydraulic equipment, Agronomy, Ag- 
riculture, Crop production, Cultivated lands. 


This first volume of a 2-volume textbook set 
covers 7 topic areas concerning engineering as- 
pects of irrigated lands. Following a general intro- 
duction covering human, social, economic, admin- 
istrative, financial, and technical aspects, detailed 
attention is given to hydrologic and hydraulic 
topics related to irrigated land. Specific topics 
address the areas of: meteorology and climatology; 
surface hydrology; hydraulics and hydrology of 
underground waters; use of underground waters; 
evaluation and classification of soils; and farming 
and irrigated land. Meteorologic/climatologic as- 
pects include specifics on solar radiation, precipita- 
tion, drought, and erosion. Surface hydrology ma- 
terials includes deep valley characteristics, laws of 
distribution, copious water, flooding, and calcula- 
tion methods. Underground water topics include 
hydraulics and movement, water balance, methods 
of variation, water quality and analysis, and recov- 
ery systems. The discussion on soils includes 
chemical composition, reactions, erosion charac- 
teristics and modeling, and sedimentation. Farming 
aspects cover farming and climate, and limitations 
in the choice of proper surface farming. Twelve 
additional topic areas covering engineering aspects 
of irrigated lands are covered in Volume 2. (Zie- 
linski- MAXIMA) 

W82-06375 


MANUAL OF ENGINEERING OF IRRIGATED 
LANDS (MANUAL DE INGENIERIA DE RE- 
GADIOS), VOL, 2, 
Ministerio de Obras 
Madrid, Spain. 1981. 
English summary). 


Publicas y Urbanismo, 
1236 p. Heras, R. (Ed.). (No 


Descriptors: *Irrigation engineering, *Irrigable 
land, *Agricultural hydrology, *Hydrologic as- 
pects, Hydraulic engineering, Engineering, Soil en- 
gineering, Agricultural engineering, Land use, Irri- 


gation, Irrigation practices, Hydrology, Hydrolo- 
gic systems, Hydraulic equipment, Agronomy, Ag- 
riculture, Crop production, Cultivated lands. 


This second volume of a 2-volume textbook set 
covers 12 topic areas concerning engineering as- 
pects of irrigated lands. Specifically, these topic 
areas address: equipment and methods of irrigation; 
networks of irrigation by gravity networks of irri- 
gation by pressure; practical methods of investiga- 
tion of irrigated canals; agricultural drainage; road 
networks; electrical limits; grading of lands; agri- 
cultural and hydraulic development; economic 
feasibility; organization and legislation; and a 
model of agrarian planning. A detailed annotated 
list of definitions of hydroagronomy terms is also 
included. Seven additional topic areas concerning 
engineering aspects of irrigated lands are covered 
in Volume 1. (Zielinski-MAXIMA) 

W82-06376 


LIMITS FOR PRACTICAL LEVEL-BASIN 
DESIGN, 

Science and Education Administration, Phoenix, 
AZ. Water Conservation Lab. 

A. J. Clemmens, and A. R. Dedrick. 

Journal of the Irrigation and Drainage Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 18, No IR2, p 127-141, June, 1982. 10 
Fig, 8 Ref. 


Descriptors: *Irrigation design, *Basin irrigation, 
Infiltration, Design criteria, Mathematical equa- 
tions, Gravity flow, Soil classification. 


A previous method for designing level irrigation 
basins is extended to cover a wider range of infil- 
tration conditions. The limit of the basin length is 
determined. It depends on application depth, infil- 
tration conditions, roughness, and the desired uni- 
formity. A 6-step procedure for designing level 
basins is detailed and an example given for alfalfa 
on a silt loam with moderate infiltration rate. The 
steps are as follows: (1) determine design condi- 
tions (uniformity, net infiltration depth, time re- 
quired to infiltrate net depth, exponent of infiltra- 
tion function, and roughness from 004 for bare soil 
to 0.25 for dense sod crops): (2) calculate reference 
values for basin length and unit flow rate; (3) 
determine approximate limit on basin length; (4) 
determine a value for basin width; (5) determine 
application time (equations are given for uniform 
or irregular basins); and (6) consider other limita- 
tions such as soil variability, practical consider- 
ations of field dimensions, and surface roughness of 
the field. Design conditions should be evaluated 
for different types of crops and for different condi- 
tions throughout the growing season. (Cassar- 


W82-06452 


RESPONSES OF 6-YEAR-OLD DIAMOND 
GRAPEVINES TO THE CHANGE FROM 
SPRINKLER TO TRICKLE IRRIGATION AND 
TO THE TIME AND METHOD OF APPLYING 
NITROGEN, 

Department of Agriculture, Summerland (British 
Columbia). Research Station. 

D. S. Stevenson. 

Canadian Journal of Soil Science, Vol 61, No 4, p 
571-575, November, 1981. 4 Tab, 7 Ref. 


Descriptors: *Nitrogen, *Trickle irrigation, *Crop 
yield, *Sprinkler irrigation, Irrigation effects, Irri- 
gation practices, Fruit crops, Fertilizers, *Grape- 
vines, *Pacific Northwest U.S. 


Little research has been conducted on the perform- 
ance of grapevines under trickle irrigation in the 
Pacific Northwest, where wine grapes have 
become an important crop. A vineyard which had 
received regular cyclical sprinkler irrigation for 
the first 6 years of its existence was changed to 
trickle irrigation to determine how well the mature 
vines would adapt to the point-source method of 
irrigation. Water application was reduced by about 
20% under trickle irrigation. The Diamond grape 
yield was measured for 3 years, after which nitro- 
gen fertilizer tests were conducted for 3 years to 
determine whether significant changes in the fertil- 
izer program were needed with trickle irrigation. 
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The change from sprinkler to trickle irrigation 
caused no detectable growth or yield changes of 
the grapevines or fruit. Fertilizer tests under trickle 
irrigation demonstrated no significant Diamond 
grape yield differences between fall and spring 
broadcast nitrogen fertilizer or between either of 
those treatments and spot placement of nitrogen 
under trickle emitters in two of three seasons. 
None of the treatments had any effect on soluble 
solids or the titratable acidity of the grape berries 
or on the percent petiole nitrogen. (Carroll-FRC) 
W82-06492 


THE BENEFITS OF WATER MANAGEMENT 
IN ENERGY AND AGRICULTURAL DEVEL- 
OPMENT IN THE SAN JUAN RIVER BASIN 
OF NEW MEXICO, 

Energy Policy Studies, Inc., Omaha, NE. 

For primary bibliographic entry see Field 3E. 
W82-06517 


AUTOMATION OF A SPRINKLER IRRIGA- 
TION SYSTEM BY THE UTILIZATION OF 
REAL TIME WEATHER INFORMATION, 
Nebraska Univ. Panhandle Station at Scottsbluff. 
A. Weiss. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256710, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Nebraska Water Resources Center, Lincoln. June 
1982. 39 p, 4 Fig, 1 Tab, 39 Ref. OWRT A-064- 
NEB(1), 14-34-0001-1129. 


Descriptors: *Sprinkler irrigation, *Mathematical 
equations, *Evapotranspiration, *Crop yield, 
*Weather data collections, *Automation, Irriga- 
tion, Evapotranspiration control, Irritation effi- 
ciency, Irrigation engineering, Irrigation practices, 
Irrigation design, Irrigation water, Soil water, Soil 
moisture deficiency, Farming, Weather patterns. 


A method is described for quantitatively calculat- 
ing reference crop evapotranspiration (ET), based 
on sound physical principles with a minimum of 
empiricisms. The method uses the Doorenbos and 
Pruitt version of the Penman equation for ET 
calculation. Using refeence crop ET as an input, 
the actual crop ET, acutal and percentage soil 
water depletion are determined using crop coeffi- 
cient curves based on growing degree days. This 
approach to irrigation scheduling was used in con- 
junction with an automated weather station to 
schedule irrigation of two fields of dry edible beans 
grown under center pivot systems. Yields obtained 
from both fields were above-average, compared to 
the average yield for the region. However, actual 
automation of an irrigation system was not accom- 
plished due to reluctance of the cooperative farmer 
allied to the study in permitting independent auto- 
mated control of his center pivot irrigation system. 
While irrigation scheduling information is a valua- 
ble tool to the farmer, he desires to reserve the 
right to decide when to irrigate. Nonetheless, the 
procedural information developed in this study can 
assist the use of networks of automated weather 
stations to provide information on irrigation sched- 
uling on a regional basis. (Zielinski-MAXIMA) 
W82-06695 


INFILTRATION CAPACITY CURVES FOR 
SODIUM AFFECTED SOILS, 

South Dakota State Univ., Brookings. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 3C. 
W82-06712 


COMPUTER SIMULATION OF SURFACE IR- 
RIGATION BY MEANS OF NUMERICAL 
METHODS FOR FINDING OPTIMAL PARAM- 
ETERS, 

Vsesoyuznyi Naucho-Issledovatelskii Inst. Gidro- 
tekhniki i Melioratsii, Moscow (USSR). 

R. M. Kiladze. 

Water Resources, Vol 8, No 3, p 312-318, May/ 
June, 1981. 2 Fig, 3 Tab, 23 Ref. Translated from 
we Resursy, NO 3, p 146-153, May/June, 





Descriptors: *Irrigation efficiency, *Numerical 
analysis, *Optimization, Computers, Surface irriga- 
tion, Border irrigation, Furrow irrigation, *Simula- 
tion analysis, Model studies, Mathematical models, 
Inflitration. 


The best sets of controlling parameters in surface 
irrigation, border and furrow types, were deter- 
mined by use of a numerical model. Four criteria 
for evaluating quality of irrigation were obtained 
and expressed as equations: degree of moistening of 
the active soil layer, efficiency of water use, pro- 
ductivity of mechanisms (dependent on length of 
furrows or border strips), and productivity of labor 
(dependent on labor, slope, and type of soil). Con- 
straints were derived, including maximum permis- 
sible velocity of the irrigation stream, maximum 
permissible depths during irrigation, and desired 
rate of irrigation (ha per day). In an example, 
irrigation was simulated for each possible set of 
controlling parameters. A set of results which satis- 
fied the constraints was presented in a table. These 
Pareto-optimal solutions can be further evaluated 
by the persons responsible for decision making. 
(Cassar-FRC). 

W82-06781 


FARM WATER MANAGEMENT GETS FAO 
BOOST, 
World Water, Vol 5, No 6, p 33, 35-36, June, 1982. 


Descriptors: *Water management, (applied), *Irri- 
gation efficiency, *Developing countries, Educa- 
tion, Food and Agriculture Organization, Farm 
management, Organizations, Pilot tests. 


In October 1980 the U.N. Food and Agriculture 
Organization (FAO) started a program for assisting 
governments of developing countries in promoting 
improved irrigation efficiency among small farm- 
ers. To overcome the shortage of personnel for 
training the farmers in the field, special courses 
were given high priority in educational institutions. 
Demonstration projects at the farm and village 
level were conducted in several countries. A pilot 
project in Pakistan, established before the FAO’s 
action, contributed much background information 
in this effort. The social and physical constraints 
on good farm water management are usually inad- 
equate operation of the main system, unreliable 
water delivery, inadequate operation of the main 
system, unreliable water delivery, inadequate farm 
size, tenure systems, and water rights. In the Phil- 
ippines a pilot irrigation management project 
begins with a community organizer who lives in 
the locality and identifies needs through contact 
with the people. Later an engineer prepares a 
project design and cost estimates. A farmers’ asso- 
ciation is formed, and financing is provided by 
contributing labor and long-term loans. The Philip- 
pine program has produced 180 new irrigation 
systems since 1980 and substantial increases in rice 
production. Similar projects are underway in Sri 
Lanka, Egypt, Malaysia, Panama, Indonesia, Thai- 
land, Bangladesh, South Yemen, Tanzania, Ghana, 
and Kenya. (Cassar-FRC) 

W82-06815 


DOUBTS REMAIN ABOUT BURA ECONOM- 


World Water, Vol 5, No 6, p 46, 49, June, 1982. 1 
Fig. 


Descriptors: *Developing countries, *Irrigation, 
*Economic aspects, *Benefits, Bura Project, Tana 
River, *Kenya, Capital costs, Farms, Semiarid 
lands, Water resources development, Canals, Irri- 
gation Canals. 


The Bukra project in eastern Kenya has far ex- 
ceeded original cost estimates, leaving the govern- 
ment with massive debts to repay. The project is 
opening a gabe ace 6 unfarmed, sparsely populated 
6700 ha of semiarid land to settlers. High capital 
costs of $30,000 per family settling on 1.25 ha plots 
include housing, water supply, and other facilities. 
A recent economic evaluation estimated a return of 
6.75% over the next 50 years, much less than the 
13% predicted by the World Bank in 1977. Some 
major factors are the drop in cotton prices since 
the plan was conceived, increased costs, delays in 
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construction, and high management and operation 
costs. The Bura scheme obtains water from the 
Tana River by diesel pumping through a 27 km 
supply canal, a 25 km main canal, 4 main branch 
canals, innumerable feeder canals, and siphon 
tubes. (Cassar-FRC) 

W82-06816 


COMPUTER-GUIDED LINEAR IRRIGATOR 
MARCHES ON, 


World Water, Vol 5, No 6, p 53-54, June, 1982. 


Descripiors: *Irrigation efficiency, *Computers, 
Water conservation, Wind, Spray irrigation, Mist 
irrigation, Irrigation equipment. 


The Noble linear low pressure overhead irrigation 
system has been effective in the hot (up to 50 C) 
and windy (up to 80 km per hour) Mojave Desert. 
The diesel-powered apparatus combines computer 
technology and sophisticated nozzles for mist 
spray water delivery. Water is supplied through a 
buried mainline with risers onto which grabber 
tractors fix by computer command, ensuring con- 
stant distribution, Spraying is uninterrupted be- 
cause one grabber is supplying water while the 
second is seeking out the next riser. Wind problems 
are almost eliminated because the spray booms are 
just above the head of the crop. Water savings are 
about 25%. Runoff, fertilizer teaching, and soil 
erosion are virtually eliminated. Computer cards 
allow the operator to quickly reprogram the appa- 
ratus for a chosen speed, water delivery ratio, or 
program. (Cassar-FRC) 

W82-06817 


BRANTAS DAMS TRIGGER NEW JAVANESE 
DEVELOPMENT, 

World Water, Vol 5, No 6, p 40-41, June, 1982. 1 
Fig. 


Descriptors: *Irrigation, *Developing countries, 
*Dam construction, *Irrigation design, Water re- 
sources development, Dams, Brantas River, Java, 
*Indonesia, Crop yield, Lodoyo Project. 


The Lodoyo irrigation project, soon to be com- 
pleted in Java, will cover about 15,000 ha of land 
of which 9600 ha were not formerly cultivated and 
6000 ha produced only one crop per year instead 
of the 2-3 crops per year possible with the new 
irrigation project. Water comes from below the 
Wlingi Dam on the Kali Brantas, a river which 
runs in a circular course around an active volcano. 
The Lodoyo project, consisting of a 32 km main 
canal, secondary and tertiary canals, will benefit 
about 450,000 people. Agricultural extension serv- 
ices are a part of the project. (Cassar-FRC) 
W82-06818 


A KINEMATIC MODEL FOR SURFACE IRRI- 
GATION: AN EXTENSION, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Mathematics. 

B. Sherman, and V. P. Singh. 

Water Resources Research, Vol 18, No 3, p 659- 
667, June, 1982. 7 Fig, 21 Ref. 


Descriptors: *Model studies, *Surface irrigation, 
Kinematic waves, Kinematic wave theory, Soil 
water, Mathematical studies, Waves, Irrigation, In- 
filtration, Infiltration rate. 


The kinematic model for surface irrigation as re- 
ported previously by Sherman and Singh is ex- 
tended. Depending on the duration of irrigation 
and time variability of infiltration, three cases are 
distinguished. Explicit solutions are obtained when 
infiltration is constant. For infiltration varying 
over time, a numerical procedure is developed 
which is stable and has fast convergence. A rigor- 
ous theoretical justification is developed for com- 
putation of the depth of water at and the time 
history of the front wall of water advancing down 
an infiltrating plane or channel. A derivation is 
given of the continuity and momentum equations 
when there is lateral inflow and infiltration into the 
channel bed. (Baker-FRC) 

W82-06852 


CONSUMPTIVE USE OF WATER BY MAJOR 
CROPS IN THE SOUTHWESTERN UNITED 
STATES, 

Science and Education Administration, Phoenix, 
AR. Water Conservation Lab. 

L. J. Erie, O. F. French, D. A. Bucks, and K. 
Harris. 

Conservation Research Report No 29, May 1982. 
42 p, 11 Ref, 2 Append. 


Descripters: *Consumptive use, *Irrigation re- 
quirements, *Evapotranspiration, *Soil water, 
*Agriculture, Crop production, Water use, Water 
management, *Arizona, *Southwest U.S. 


Water is a limiting factor in the expansion of 
irrigated areas and in the production of food for all 
Western States. Knowledge of consumptive use is 
necessary in planning farm irrigation and drainage 
systems, for improving irrigation practices, con- 
serving energy, and assisting in irrigation schedul- 
ing. Consumptive use data are presented for 33 
cash, oil, hay, bermuda lawn, small grain, forage, 
fruit, vegetable, and green manure crops as grown 
in central Arizona. Estimates of seasonal use, semi- 
monthly use, and soil profile moisture depletion are 
included. Peak-use rates may be estimated from the 
consumptive use curves. Tentative irrigation 
schedules can be calculated directly from the con- 
sumptive use curves. Data from the figures can be 
used for irrigation scheduling in areas having 
growing seasons comparable to those in the Salt 
River Valley of Arizona. The seasonal consump- 
tive use totals and peak consumptive use rates can 
be used for planning irrigation projects or farm 
irrigation systems. A simple method of utilizing 
this information in different but somewhat similar 
areas is the Blaney-Criddle formula. The main 
advantage of this method is that only temperature 
and sunshine hours are required. (Moore-SRC) 
W82-06964 


SOME CHARACTERISTICS OF CALCULAT- 
ING THE WATER REQUIREMENT WHEN DE- 
SIGNING IRRIGATION MEASURES, 

All-Union Scientific Research Inst. of Water Man- 
agement Economics and Administration, Moscow 
(USSR). 

T. F. Sokolovskaya, and G. A. Mitrofanov. 

Water Resources, Vol 8, No 4, p 355-365, July/ 
August, 1981. 4 Fig, 5 Tab, 12 Ref. Translated 
from Vodnye Resursy, No 4, p 48-59, July/ 
August, 1981. 


Descriptors: *Irrigation design, *Water transfer, 
*Water requirements, ‘Irrigation requirements, 
*Irrigation efficiency, Water conveyance, Prob- 
ability distribution, Climatic zones, Crop rotation, 
Water management, Water deficit, Water supply, 
Seasonal variations, Winter wheat, Grain crops, 
*USSR. 


Irrigation requirements are determined using the 
concept of asynchronism on fluctuation in the 
water requirement deficity of irrigated crops. This 
information allows efficient water transfer among 
basins, knowing climatic conditions at a particular 
weather station, the nature of the crops, and the 
probability percentage of the water requirement 
deficit. The method considers the probabilities of 
maximum mean daily water requirement deficits in 
10-day periods, instead of assuming that the soil 
becomes increasingly and uniformly drier as the 
season progresses. The most efficient of 13 crop 
rotations may be chosen to manipulate the asyn- 
chronism artificially so as to gain the most efficient 
use of irrigation water. For example, in one climat- 
ic zone winter wheat requires the most water 
between the last third of March and the end of 
April. Decreasing the proportion of winter wheat 
in favor of alfalfa, spring wheat, or grain corn can 
shift maximum water requirements to other periods 
of the growing season. (Cassar-FRC) 

W82-06984 


APPLICATION OF THERMAL INFRARED IM- 
AGERY TO CANAL LEAKAGE DETECTION, 
Kansas State Univ. Manhattan. Dept. of Geogra- 
phy. 
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For primary bibliographic entry see Field 7B. 
W82-06994 


4, WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


FINITE ELEMENT MODELING OF STREAM- 
FLOW ROUTING, 

Oklahoma State Univ., Stillwater. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2E. 
W82-05918 


ANALYZING AND PREDICTING IRRIGA- 
TION DIVERSIONS IN SOUTHEASTERN 
IDAHO, 

Idaho Univ., Moscow. Coll. of Engineering. 

For primary bibliographic entry see Field 3F. 
W82-05924 


EVALUATION OF MODELS AND PROCE- 
DURES USED FOR RIVER OPERATIONS AND 
PLANNING IN THE UPPER SNAKE AND 
BOISE RIVERS IN IDAHO, 

Idaho Univ., Moscow. Coll. of Engineering. 

K. H. Yoo, and J. R. Busch. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243494, 
Price codes: A03 in paper copy, AOI in microfiche. 
Report, August 1981. 42 p, 5 Fig, 7 Ref. OWRT 
A-071-IDA(1). 14-34-001-0114. 


Descriptors: *Model testing, *Rivers, *Prediction, 
*Runoff forecasting, Model studies, River regula- 
tions, River basin development, River forecasting, 
Projections, Planning, Operating policies, Runoff, 
Forecasting, Streamflow, Reservoir stages, Water 
demand, Watersheds, *Idaho, *Upper Snake River, 
*Boise River. 


Update planning models and procedures used by 
seven operational agencies in two Idaho river 
basins were investigated. These models and proce- 
dures were developed and updated to both im- 
prove accuracy and meet changing conditions by 
public agencies and private companies in the area. 
Each model and procedure has different objec- 
tives, in accordance with the intended purposes of 
each organization. While most of the models and 
procedures are computerized, some are still operat- 
ed manually and most have no published refer- 
ences. They are used to predict runoff (from snow 
pack data), natural stream flows (from various 
hydrologic data), and reservoir levels, as well as to 
account for water diversions from rivers and to 
evaluate the effects of future demands on surface/ 
ground water in a hydrologic basin. River oper- 
ations and planning procedures depend on the abil- 
ity to predict various parameters; however, while 
accurate streamflow prediction has received con- 
siderable attention, it is one of the weakest links in 
many of the predictive and modeling procedures. 
The results of this investigation are presented in 
the form of a narrative summary of the information 
collected from each organization using a pre- 
scribed outline format covering organizational ob- 
jectives, descriptions of the models and procedures 
used, and evaluations by the organization. (Zie- 
linski-MAXIMA) 

W82-05925 


ADAPTIVE REAL-TIME STREAMFLOW 
FORECASTING MODEL FOR HYDROSYS- 
TEM OPERATIONAL PLANNING, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2E. 
W82-05926 


FLOODPLAIN REGULATIONS AND RESI- 
DENTIAL LAND VALUES IN OREGON, 


Oregon State Univ., Corvallis. Dept. of Geogra- 


phy. : 
For primary bibliographic entry see Field 6F. 
W82-05930 


SIZING FARM RESERVOIRS FOR SUPPLE- 
MENTAL IRRIGATION OF CORN. PART I: 
MODELING RESERVOIR SIZE YIELD RELA- 
TIONSHIPS, 

Wright McLaughlin Engineers, Denver, CO. 
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Sediment blankets have been used to seal basins 
against seepage and groundwater pollution, but 
they might also be useful for plant control. Three 
types of sediment blankets (plastic liners, Bidim, 
Typar) and a polyvinyl-coated fiberglass screen 
(Aquascreen) were tested for their ability to con- 
trol submersed macrophytes in two Wisconsin 
lakes. Conventional plastic liners, covered by sand 
or gravel to anchor them were densely overgrown 
when sampled 3, 4, and 7 years later. Bidim and 
Typar Blankets were covered with pea gravel, 
placed on one lake’s ice cover and allowed to melt 
through. At other sites they were placed directly 
on the lake bottom and anchored with bricks. 
Bidim and Typar blankets are light and gas gets 
trapped beneath them, so it was difficult to keep 
them on the lake bottom. Algae and macrophytes 
took only a year to spread over the blankets. The 
plants grew just as well on gravel-covered blankets 
as on those without gravel. Because new Blankets 
must be added every few years, they have limited 
use for rehabilitating lakes. Aquascreen was easier 
to handle, trapped less gas, prevented macrophyte 
growth in spring, and eliminated growing plants in 
summer. A few stems penetrated the screen’s mesh, 
but most plants grew on pockets of sediment. Relo- 
cating the screens in summer and removing them 
in the fall prevented sediments from accumulating. 
Aquascreen can be effective in temporarily sup- 
pressing macrophytes in limited areas of lakes. 
They can be set on the lake bottom or directly 
over the plants at any time in spring or summer. 
Aquascreen may be a practical, economical, and 
environmentally sound alternative to more tradi- 
tional lake rehabilitation strategies. (Atkins-Omni- 
plan) 
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Research was carried out toward assistig water 
authorities in determinig optimal operatig policies 
for reservoir systems. This research sought, amont 
other factors, to develop a methodology (including 
policy criteria, principles, techniques) for design- 
ing the objective functions for planning/operating 
water storage reservoirs, and to introduce a time 
factor into the objective functions to represent 
their continuous evolution. Based on these results, 
changes are recommended in defining criteria for 
optimal state reservoirs. Conceptualization of an 
equivalent reservoir (as an alternative to multire- 
servoir operational schemes/algorithms) was also 
accomplished. Assessment of the anticipated deci- 
sion influence period (ADIP) and risk quantifica- 
tion indicated promising approaches; the use of 
ADIP to develop indices of operational decisions 
on risks avoidance and operational benefits is theo- 
retically treated employing mass balance equations 
for discrete time periods (considering inflow, 
demand, evaporation loss, seepage, spill loss). Fur- 
ther risk formulated rules gave considerable im- 
provement over normal operations for small reser- 
voirs, with even greater improvement for large 
reservoirs. The use of ADIP in flood operational 
policies is also considered. (Zielinski- MAXIMA) 
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Hydraulic and hydrologic problems frequently re- 
quire techniques for modeling the propagation of 
flood waves along river channels and sewer pipes. 
The basic equations for gradually varying, un- 
steady flow in an open channel of small bed slope 
are the St. Venant equations; these have no analyt- 
ical solutions, but several numerical techniques 
have been proposed to solve them, including the 
method of characteristics and implicit or explicity 
finite-difference schemes. An example of the last- 
named type of approach is the explicit variable 
parameter Muskingum-Cunge method. A modifica- 
tion of this method is presented in which the space 
and time increments can be chosen objectively to 
take into account the observed fact that the solu- 
tion to the convection-diffusion parameter must be 
selected, depending on channel morphology. 
Values of the space step and the time step may be 
selected according to one of three approaches, 
depending on whether or not one of them is more 
clearly defined by the physical model under con- 
sideration. (Baker-FRC) 
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The error of the estimate of the yield of a direct 
supply reservoir due to limited data was investigat- 
ed for conditions prevailing in the northwest of 
Europe using the errors of the 2% design drought 
for durations up to 36 months as a measure of this 
error. Two methods of estimating the 2% drought 
were considered. First, the monthly design 





drought, and second, an empirical procedure 
which required only rainfall data were the two 
measures employed. The expected errors for both 
the direct estimation and the empirical methods are 
a function of the flow variability of the data re- 
cords chosen. Since the records used are thought 
to be representative of European runoff, the com- 
ments made are valid only for this region. Other 
regions with similar flow variability may be able to 
use these findings. The errors for the design 
drought were found by splitting a 500 year month- 
ly flow record into shorter records. The 500 year 
record was obtained by extending an_ historic 
record of 111 years using the Thomas Fiering 
model. To estimate errors of the empirical proce- 
dure, the widely used method of Law, which uses 
rainfall data and the mean annual losses to estimate 
the design drought, was applied to 13 catchments 
with historic records greater than 30 years. The 
error of the empirical procedure was found from 
the differences between the empirical procedure 
and the estimate from the historic data. When the 
results from the two analyses were compared, the 
accuracy of the empirical procedure for all dura- 
tions was equal to the accuracy obtained from a 
record of between 10 and 20 years. (Baker-FRC) 
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Models which have been developed to generate 
monthly flows for use in the design and operation 
of water resources systems can be broadly classi- 
fied as monthly flow models or as disaggregation 
processes. The monthly flow models use an autor- 
egressive model for the generation of monthly 
flows. The disaggregation models distribute annual 
flows generated by an annual model into monthly 
flows. A review of variations of these models is 
followed by a comparison of three monthly 
models: the Thomas-Fiering monthly model, 
which automatically takes seasonal variations into 
acount in the generating equation; the two-tier 
model, in which monthly flows generated by a 
Thomas-Fiering monthly model are adjusted 
against the annual flows generated by an appropri- 
ate annual model; and the method of fragments, 
which is a disaggregation process in which the 
observed monthly flows are first standardized year 
by year, followed by disaggregation of the annual 
flows obtained from any of the annual models into 
monthly flows using the sets of standardized 
monthly flows in each year selected at random. 
Application of these three models to several 
streams in Australia showed that the Thomas-Fier- 
ing monthly model preserved the seasonal monthly 
parameters for all the streams, although it gave 
smaller storage estimates than the historical values. 
The two-tier model and the method of fragments 
gave improved storage estimates and preserved the 
annual parameters. All the models gave similar 
results for the overall parameters for less variable 
streams, although the modified two-tier model pre- 
served the seasonal monthly parameters better than 
the other models. It is suggested that a modified 
two-tier model be used for less variable streams. 
The method of fragments is recommended for use 
with highly variable streams, since it yielded small- 
er values for skewness than the modified two-tier 
model for these streams, even though it did not 
preserve the seasonal monthly parameters as well 
as the two-tier model. (Carroll-FRC) 
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The hydro system simulation (HYDROSIM) 
model has been developed by the Tennessee 
Valley Authority to model long-term week-to- 
week variations in water level, discharge and elec- 
tric power generation for its complex reservoir 
system. The basic optimization step in the HY- 
DROSIM model determines optimal end-of-week 
storage for individual reservoirs, given beginning- 
of-week storage and weekly unregulated inflows. 
Scheduling of the 42-reservoir system poses a sto- 
chastic, nonlinear, multireservoir problem with 
both nonviolable physical constraints and violable 
operating constraints. An ‘observe flow then deter- 
mine release’ stochastic formulation is used to sim- 
ulate operation for 1 to 20 weeks into the future 
using historical flow sequences. A system of pre- 
emptive priority operating constraints is imple- 
mented using separable linear programming with 
upper bounding. A nonlinear power cost function 
is then minimized subject to the system of priority 
constraints. The search procedure involves solu- 
tion of a sequence of linear programs in order to 
solve the nonlinear optimization problem. (Carroll- 


FRC) 
W82-06430 


TVA HYDRO SCHEDULING MODEL: PRAC- 
TICAL ASPECTS, 

Tennessee Valley Authority, Norris. Water Sys- 
tems Development Branch. 

R. M. Shane, and K. C. Gilbert. 

Journal of the Water Resources Planning and Man- 
agement Division, Proceedings of the American 
Society of Civil Engineers, Vol 108, No WRI, p 1- 
19, March, 1982. 7 Fig, 2 Tab, 6 Ref. 


Descriptors: *Multireservoir networks, *Math- 
ematical studies, *Reservoir operation, *Computer 
programs, Mathematical models, Simulation analy- 
sis, Electric power production, Forecasting, Water 
level fluctuations, Flow discharge. 


Computer programs and mathematical methods 
have been developed to model long-term week-to- 
week variations in water level, discharge, annd 
electric power generation for the complex reser- 
voir system operated by the Tennessee Valley Au- 
thority. The model has been developed for use in 
day-to-day planning for operation of the 42 reser- 
voirs and for policy and project studies. The 
models were intended to meet the need for more 
efficient use of historical data, better evaluation of 
new operating requirements, improved long-range 
guidance, and integration of weather forecasts with 
guides for operations planning. The hydro system 
simulation model has been designed to be used by 
TVA reservoir management personnel to evaluate 
the impact of new operating requirements on estab- 
lished objectives; to continually check the current 
reservoir system status to warn of possible future 
problems; to forecast reservoir operation in terms 
of possible and likely pool level and discharge 
variations, constraint violations, and generation 
characteristics expected in the next 1 to 52 weeks 
of operation, and to develop new long-range oper- 
ating guides. The model includes the capability to 
observe important system operating constraints 
and priorities; extreme event analysis capability; a 
special linear programming structure which pro- 


vides the flexibility necessary to modify operating 
objectives and to experiment with new types of 
long-range efficiency guides; and interactive CRT 
graphical output analysis. (Carroll-FRC) 
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Optimixzation models for reservoir operation, 
available for over a decade, are not used at present 
by any major reservoir system or real time oper- 
ation. Model development and implementation ex- 
periences at representative systems, the Central 
Valley Project in California and the Tennessee 
Vally Authority, were examined. At the Central 
Valley Project a pilot study begun in 1965 led to a 
series of investigations designed to improve the 
applicability of optimization techniques to a real- 
life situation. Monthly and daily models were de- 
veloped. A complicated hourly model was in the 
development stage when severe drougnt hit Cali- 
fornia in 1976. The models were unable to handle 
the related data inputs. Modifications to the model, 
made without help from the model builder, pro- 
duced an inconvenient and unmanageable model. 
After the drought, work on omptimization models 
was discontinued. It was estimated that the use of 
optimization models would produce a benefit-cost 
ratio of over 17. Computers were first used in the 
34 reservoir Tennessee Valley Authority system in 
1951. In 1971 an effort to develop models to aid in 
choosing optimal operations strategies began. At 
present progress has attained the model validation 
stage. As of late 1979 no optimization models had 
been implemented. Basic problems identified in this 
investigation were lack of upper management sup- 
port, lack of well qualified and interested personnel 
involved in the modeling effort, inadequacies of 
the models (inflexibility, large data requirements, 
unrealism), and chance occurrences such as the 
drought, personnel changes, and computer system 
incompatibilities. The author feels that these prob- 
lems are all solvable and that adoption of optimiz- 
ation models would substantially increase savings 
for reservoir operations. (Cassar-FRC) 
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An autoregressive multivariate multilag model is 
presented with which hydrologic time series that 
are correlated along both the time and space axes 
can be simulated. Stepwise linear regression is used 
to determine the regression coefficients. This 
method establishes a relationship between a goal 
value and several influencing values that only con- 
tains significant regressors. Raw data obtained 
through the model must be transformed into the 
normal distribution and standardized before the 
model can be analyzed. The model was applied to 
a hydrological system for diverting water from the 
Altmuhl and Danube rivers to the Regnitz-Main 
region in West Germany. The system consists of 
three reservoirs and the natural and manmade 
channels that connect them. Streamflow was simu- 
lated with an autoregressive process with a power 
of three in eight of the system’s water gages. Data 
collected over a period of 47 years were used to 
simulate weekly flow. For transformation of the 
data into the normal distribution, the logarithmic 
method was best (used in 64% of cases), followed 
by the Pearson-III function (about 30%). In 100- 
year series the results showed large chance fluctu- 
ations, which was not true of 500-year series. A 
slight tendency to the overestimation of correla- 
tions was seen with increasing lag. The model may 
also be used to generate monthly and 10-yearly 
streamflow. (Gish-FRC) 
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An overview of the extant streamflow monitoring 
network and available relevant publications con- 
cerning the Karoo Biome is presented, along with 
an analysis of the statistical characteristics of 
annual and monthly streamflow volumes, low-flow 
phenomena and flood peaks of a representative set 
of river basins. Comparisons with other studies and 
the streamflow characteristics of other climatic 
zones are also drawn. Implications are discussed 
for the proper assessment of the surface water 
resources potential of the Karoo Biome. Such an 
assessment would be seriously constrained by the 
twin problems of the poor spatial distribution of 
reliable streamflow-gauging stations and the pauci- 
ty of streamflow records of long duration and 
acceptable quality. A technique that may ease 
these constraints is that of deterministic rainfall- 


runoff modeling. The generation of synthetic 
streamflow records for assessments of water re- 
sources potential is also possible by means of sto- 
chastic time series modeling, albeit restricted to 
gauged catchments. The erratic nature of runoff, 
poor natural carry-over storage, and the low 
runoff proportions from rainfall in the Karoo 
catchments may be seen as end effects of a rather 
tenuous hydrological equilibrium. The response of 
these catchments to rainfall is likely to be very 
sensitive to changes induced by land use and man- 
agement. This hydrological sensitivity underlies 
the fragile nature of all semi-arid ecosystems and 
may manifest itself in changes in runoff quality as 
well as quantity. (Baker-FRC) 
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A linearization scheme was developed that makes 
it possible to use nonlinear routers in an accurate 
and effective way within the realm of the common 
linear estimation techniques. The technique also 
offers the advantage of simultaneous automatic 
parameter estimation in a simple manner. The Bird 
Creek example is included to show the feasibility 
of actual implementation and the effectiveness of 
the technique. It was concluded that nonlinear 
routing improves the behavior of the National 
Weather Service (NWS) model with a linear 
router. The adaptive nonlinear router is an im- 
provement over its own off-line behavior. Statisti- 
cal linearization in conjunction with the Taylor 
Gauss methodology is a powerful tool of analysis 
for the flood forecasting problem. The conceptual 
nonlinear flood routing model used can reproduce 
most of the characteristics of observed output hy- 
drographs, while it does not require high quality 
input data for the determination of initial param- 
eter values. The automatic parameter estimation 
scheme is effective and shows promising conver- 
gence properties. The use of the model for differ- 
ent flood events in different catchments would 
increase its credibility. (Baker-FRC) 
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A simple accounting method is given for relating 
the runoff contributing area of watersheds to an 
index of water in farm pond storage. The proce- 
dure was tested on three watersheds. The farm 
pond storage index, FPSI, could be used with any 
surface water runoff model on watersheds with 
several farm ponds and reasonably linear distribu- 
tion of storage capacity among the ponds. A daily 
accounting of water stored in all the farm ponds on 
a watershed was made by daily adjustment of the 
FPSI, which is defined as the number of inches of 
watershed runoff stored in the pond that had the 
largest storage per unit of its drainage area. Rain- 
fall and evapotranspiration computed by a Jensen- 
Haise equation were input to the model. A linear 
relationship was assumed between the storage 
index and the portion of the controlled drainage 
area that was contributing to runoff. Adjusting the 
computed runoff with the FPSI reduced the coeffi- 
cient of variation of monthly measured versus 
computed surface runoff for each of the three 


watersheds. The correlation coefficients for the 
same comparisons were increased. The annual pre- 
dicted surface runoff was improved for 12 of the 
17 station years of data tested. A test of the signifi- 
cance of the improved simulation using the FPSI 
indicated at the 95% confidence level that there 
was some improvement. The farm pond storage 
index could be used with any surface runoff model 
to improve the prediction of runoff from water- 
sheds with drainage areas greater than 1 square 
mile and with about 20% or more of the drainage 
area controlled by farm ponds. (Baker-FRC) 
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State Highway 70 crosses Honcut Creek about 3.2 
miles upstream from its confluence with the Feath- 
er River, by three bridges separated by short ap- 
proach embankments. The California Department 
of Transportation is planning to replace or widen 
these bridges; this report evaluates flow character- 
istics of the existing and proposed crossings. Agri- 
cultural improvements on the flood plain and low 
levees affect the magnitufe and distribution of flow 
to the bridges. Water-surface elevations of Honcut 
Creek are affected by levees on the flood plain, a 
natural channel constriction about 3,000 feet 
downstream from the bridges, and by high water 
levels on the Feather River. The average recur- 
rence interval for overbank flow is less than 2 
years. A flood with an average recurrence interval 
of 50 years would be about 19,000 cubic feet per 
second. For flows of 20,000 cubic feet per second 
on Honcut Creek, and with present bridge condi- 
tions, backwater caused by the bridge is about 0.4 
foot. If the left-bank bridge is eliminated, backwa- 
ter would increase to 0.5 foot. The bridges and 
approach embankments occupy about 66 percent 
of the channel. The average velocity of flow at the 
bridge ranges from 1 to 3.2 feet per second. For 
present channel and bridge conditions, overbank 
flows are distributed among the three bridges in a 
proportion of about 10, 40, and 50 percent for 
flows between 2,850 and 8,480 cubic feet per 
second. (USGS) 

W82-06945 


HYDROLOGIC AND MORPHOLOGIC 
CHANGES IN CHANNELS OF THE PLATTE 
RIVER BASIN: A HISTORICAL PERSPEC- 
Geological Survey, Denver, Colo. Water Re- 
sources Division. 

For primary bibliographic entry see Field 2E. 
W82-06946 


FLOOD OF AUGUST 20, 1979, ON A TRIBU- 
TARY OF CHICKAMAUGA CREEK, NEAR 
GALLIPOLIS, OHIO, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

R. I. Mayo, and E. E. Webber. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. Paper copy $1.25, Micro- 
fiche $4.50. Open-File Report 81-414, 1981. 7 p, 2 
Fig, 5 Ref. 





Descriptors: *Floods, *Flood flow, *Flood dis- 
charge, *Flood recurrence interval, Flood frequen- 
cy, Hydrologic data, *Ohio, Gallipolis, Chicka- 
mauga Creek basin. 


An intense summer rain estimated at 4 to 5 inches 
in 2.5 hours caused flooding on a Chickamauga 
Creek tributary 4.5 miles northwest of Gallipolis, 
Ohio. Computation of a peak discharge of 1,350 
cubic feet per second from 3.03 square miles of 
drainage area (446 cubic feet per second per square 
mile) indicates a greater-than-100-year flood. 
(USGS) 

W82-06947 


WATER RESOURCES DATA FOR ALABAMA, 
WATER YEAR 1980--VOLUME 1, APALACHI- 
COLA, CHOCTAWATCHEE, BLACKWATER, 
ESCAMBIA, PERDIDO, AND ALABAMA 
RIVER BASINS, 

Geological Survey, Univ., AL. Water Resources 


iv. 
For primary bibliographic entry see Field 7C. 
W82-06953 


WATER RESOURCES DATA FOR ALABAMA, 
WATER YEAR 1980--VOLUME 2. TOMBIG- 
BEE, MOBILE, DOG, PASCAGUOULA, AND 
TENNESSEE RIVER BASINS, 

Geological Survey, Univ., AL. Water Resources 


iv. 
For primary bibliographic entry see Field 7C. 
W82-06954 


WATER RESOURCES DATA FOR FLORIDA, 
WATER YEAR 1980--VOLUME 2A. SOUTH 
FLORIDA SURFACE WATER, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W82-06955 


WATER RESOURCES DATA FOR OREGON, 
WATER YEAR 1980--VOLUME 1. EASTERN 
OREGON. 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W82-06957 


VARIABILITY OF THE DNEPR RUNOFF 
UNDER THE EFFECT OF ECONOMIC ACTIV- 
ITIES, 

Central Scientific-Research Inst. of Multipurpose 
Use of Water Resources (USSR). 

For primary bibliographic entry see Field 4C. 
W82-06983 
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THE GROUND WATER LEGAL REGIME AS 
INSTRUMENT OF POLICY OBJECTIVES AND 
MANAGEMENT REQUIREMENTS, 

Hunter Coll., New York. 

For primary bibliographic entry see Field 6E. 
W82-05938 


THE DEVELOPMENT OF INTERNATIONAL 
GROUNDWATER LAW, 

New Mexico Univ., Albuquerque. 

For primary bibliographic entry see Field 6E. 
W82-05939 


THE LAW OF INTERNATIONAL AQUIFERS, 
Hunter Coll., New York. 

For primary bibliographic entry see Field 6E. 
W82-05940 


A NUMERICAL MODEL OF AQUIFER TESTS 
IN MULTI-LAYERED AQUIFER/AQUITARD 
SYSTEMS, 

Komenskeho Univ., Bratislava (Czechoslovakia). 
For primary bibliographic entry see Field 2F. 
W82-05943 
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SENSIBLE ENERGY STORAGE IN AQUIFERS. 
2. FIELD EXPERIMENTS AND COMPARISON 
WITH THEORETICAL RESULTS, 

Bureau de Recherches Geologiques et Minieres, 
Orleans (France). 

J. P. Sauty, A. C. Gringarten, H. Fabris, D. 
Thiery, and A. Menjoz. 

Water Resources Research, Vol 18, No 2, p 253- 
265, April, 1982. 11 Fig, 3 Tab, 18 Ref. 


Descriptors: *Water storage, Water resources de- 
velopment, *Model studies, *Thermal water, *In- 
jection wells, *Confined aquifers, Resources devel- 
opment, Aquifers, Project planning, Aquifer man- 
agement, Resources management, Water tempera- 
ture. 


Hot water storage in a single well or in a pair of 
wells (doublet) in the French Jura was examined in 
ten successive experiments conducted in 1976-1977 
in a confined aquifer 2.5 m thick. Injected volumes 
ranged from 500 to 1700 cu m, and temperature 
profiles were taken daily in 12 boreholes distribut- 
ed along two perpendicular axes within 13 m of the 
injection well. Individual temperatures were re- 
corded by thermistors placed in the caprock, and 
results were used to calibrate two mathematical 
models. An axisymmetric model allows the calibra- 
tion of average values of the parameters, while a 
three-dimensional model determines their spatial 
variation in the horizontal plane and identifies a 
nonhomogeneous transmissibility field for both hy- 
draulic and thermal contour curves. The water 
content of the caprock and the thermal dispersion 
in the aquifer proved important to the recovery 
ratio. Use of the model in Auburn showed ade- 
quate predictions of water temperature during the 
production phases. (Geiger-FRC) 

W82-06058 


SENSIBLE ENERGY STORAGE IN AQUIFERS. 
1. THEORETICAL STUDY, 

Bureau de Recherches Geologiques et Minieres, 
Orleans (France). 

J. P. Sauty, A. C. Gringarten, A. C. Menjoz, and 
P. A. Landel. 

Water Resources Research, Vol 18, No 2, p 245- 
252, April, 1982. 7 Fig, 4 Tab, 14 Ref. 


Descriptors: Water resources development, *Pro- 
ject planning, *Water storage, *Mathematical 
models, *Injection wells, *Economic aspects, 
*Aquifer management, Resources development, 
Geothermal resources, Planning, Aquifers, Model 
studies, Thermal water, Heated water, Ground- 
water storage. 


A general study was undertaken to assess the eco- 
nomic feasibility of aquifer heat storage projects 
using a single well. A mathematical model shows 
that storage efficiency and temperature are influ- 
enced by a limited number of dimensionless groups 
that are controlled by the aquifer’s physical prop- 
erties and its storage operating characteristics. A 
numerical model is compared with analytical solu- 
tions before being used to evaluate the variation 
with time of the well temperture when production 
volume and flow rate are equal to the injection 
volume and flow rate. These results are utilized to 
plot type curves for several sets of dimensionless 
parameters covering a range of practical applica- 
tions. Suggestions are made for efficient storage 
projects, and the effects of unequal injection, pro- 
duction periods, standby periods, and other condi- 
tions of operation are also examined. (Geiger- 
FRC 


W82-06059 


DAILY OPERATIONAL TOOL FOR MAXI- 
MUM BENEFICIAL USE MANAGEMENT OF 
SURFACE AND GROUND WATERS IN A 
BASIN, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

H. J. Morel-Seytoux, K. L. Verdin, and T. H. 
Illangasekare. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-254988, 
Price codes: AO3 in paper copy, AOI in microfiche. 
Colorado Water Resources Research Institute, 
Fort Collins, Report No 112, March 1982. 39 p, 18 


Fig, 2 Tab, 7 Ref. OWRT B-199-COLO(4), 14-34- 
0001-9109. 


Descriptors: Hydrologic models, *Geohydrology, 
*Surface water, *Surface-groundwater relations, 
*Water management, *Basins, Management plan- 
ning, Numerical analysis, Computer models, 
Model studies, Hydrologic systems, Hydrologic 
data, Hydrologic equation, Hydrologic systems, 
Hydrologic aspects, Hydrologic budget, Ground- 
water budger, Groundwater, Mathematical studies, 
Subsurface water. 


A developed two-dimensional groundwater hydro- 
logic model, based on numerical-analytical proce- 
dure, is preseted and tested. This model incorpo- 
rates, the discrete kernel modeling approach, a 
scanning sub-system and sequential reinitialization. 
Further, it possesses an ability to compute draw- 
downs at particular locations rather than only 
average values over cells to provide new input to 
standard modeling approaches. The model was 
tested for accuracy and economy. It was found 
that it consistently will provide results of at least 
comparable accuracy to that attained with stand- 
ard finite difference techniques, provided that its 
variables are properly selected. In addition, the 
developed model, in certain cases, provides solu- 
tions closer to the true solution. The model can 
also generate solutions with comparable accuracy 
at reduced cost relative to other computer models, 
provided that judicious selection of the model’s 
input for sub-system size and reinitialization period 
is made. The model is particularly efficient if more 
than one simulation run is to be made on the same 
system. Appropriate use of the model should sub- 
stantially reduce the cost of management studies 
on conjunctive use of surface water and ground- 
water. (Zielinski- MAXIMA) 

W82-06174 


ENVIRONMENTAL PROBLEMS AND GEO- 
THERMAL PERMITTING, 

Windrem, Feeney and Williams, Lakeport, CA. 
For primary bibliographic entry see Field 6G. 
W82-06217 


WATER LAW AND THE DEVELOPMENT OF 
GEOTHERMAL RESOURCES, 

O’Melveny and Myers, Los Angeles, CA. 

For primary bibliographic entry see Field 6E. 
W82-06218 


DESIGN OF HEAT PUMP RETURN WELLS, 
Michigan Dept. of Public Health, Lansing. 

For primary bibliographic entry see Field 8C. 
W82-06294 


VADOSE ZONE PERMEABILITY TESTS: 
SUMMARY, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 2G. 
W82-06301 


VADOSE ZONE PERMEABILITY TESTS: 
STEADY STATE RESULTS, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 2G. 
W82-06302 


VADOSE ZONE PERMEABILITY TESTS: UN- 
STEADY FLOW, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 2G. 
W82-06303 


GROUND WATER QUALITY AND QUANTITY 
IN FRACTURE ZONES IN THE PIEDMONT 
OF NORTHWESTERN SOUTH CAROLINA, 

Clemson Univ., SC. Dept. of Chemistry and Geol- 


ogy. 
S. Snipes. 
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Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256553, 
Price codes: A06 in paper copy, AOI in microfiche. 
South Carolina Water Resources Research Insti- 
tute, Clemson, Publication No 93, June 1981. 87 p, 
18 Fig, 9 Tab, 40 Ref, 8 Append. OWRT A-047- 
SC(1). 
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eaments, *Fracture traces, *Fracture zones, Joints, 
Faults, *Metamorphic rocks, Drilled wells, Bored 
wells, Hand dug wells, Springs, *South Carolina, 
Piedmont, *Chemical analysis, Coliform bacteria, 
Pollutant identification, *Water wells. 


More than 200 water well locations have been 
plotted in Anderson and Oconee Counties in the 
Piedmont of northwestern South Carolina. The 
coherent rocks of this metamorphic terrain are 
virtually impermeable and the median yield of 
water wells randomly situated in them is only 4 
gpm. Moreover, the risk of a dry hole in such wells 
is 1 in 4. In contrast, water wells situated in frac- 
ture zones have a median yield of 20 gpm while the 
probability of a dry hole is 1 in 71. Nearly all of 
the wells with yields of greater than 50 gpm are 
situated in fracture zones and yields of more than 
400 gpm have been reported. Aerial photographs 
and topogrphic maps were analyzed to locate frac- 
ture traces and lineaments. Field studies have 
shown that most of them are attributed to vertical- 
ly dipping systematic joints or fault zones. More 
than 400 linear features have been mapped; 43 of 
them are fault zones, while most of the remainder 
are attributed to systematic joints. Fifty-eight 
ground water samples were analyzed for their 
chemical properties and 48 samples were analyzed 
for their content of coliform bacteria. Most of the 
ground water samples had good to excellent 
chemical properties. Twenty-four percent of the 
rural, shallow, hand dug wells had fecal contami- 
nation and | of the 8 spring samples showed fecal 
contamination. The drilled and bored wells con- 
tained very little bacteria and no fecal contamina- 
tion. (Author abstract) 

W82-06309 


A TWO-DIMENSIONAL, FINITE ELEMENT 
MODEL OF SALT WATER INTRUSION IN 
GROUNDWATER SYSTEMS, 

Guam Univ., Agana. Water Research Inst. of the 
Western Pacific. 

D. N. Contractor. 

Technical Report No 26, October 1981. 64 p, 9 
Fig, 16 Ref, 4 Append. 


Descriptors: *Model studies, *Saline-freshwater in- 
terfaces, *Saline water intrusion, *Aquifers, Coast- 
al waters, Water boundary, Groundwater move- 
ment, Flow rates, Computer programs, Fortran. 


Careful management of aquifers with coastal 
boundaries is essential to guard against excessive 
salinity concentrations. Management includes 
knowing the location of the saltwater under pres- 
ent and future pumping conditions. A numerical 
model can help estimate the location of the 
saltwater for given sets of hydraulic conditions. 
This report describes the development and use of a 
sharp interface model to simulate salt-water intru- 
sion into coastal and insular groundwater aquifers. 
The model, using linear triangular elements, can 
simulate steady or unsteady conditions in confined 
or unconfined aquifers. Three types of boundary 
conditions can be specified: head as a function of 
time; flow as a function of time; and a mixed 
boundary condition for freshwater flowing into a 
coastal boundary. Freshwater wells can be located 
at any node. Freshwater and saltwater toes can be 
tracked with time, and the direction and velocity 
in each element can be identified. In addition, 
aquifers containing only freshwater can be simulat- 
ed by specifying the saltwater head at all nodes to 
be much less than expected freshwater heads. The 
model has been used to simulate several natural 
aquifers, with complex boundaries, and varied 
basement topography and boundary conditions. 
The results were compared with analytic solution 
and, in all cases, the comparisons were good 
availability of such a model enables the manag« 

an aquifer to explore the advantages and disad 
tages of various options relating to the deve! 


ment of the resource. The computer program has 
been written in FORTRAN. (Atkins-Omniplan) 
W82-06525 


A MODEL FOR MANAGING IRRIGATED AG- 
RICULTURE, 

Youngstown State Univ., OH Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5G. 
W82-06584 


AN OPTIMIZATION ALGORITHM IN A 
SYSTEM FOR MANAGEMENT OF THE RE- 
GIONAL SAFE GROUNDWATER YIELD, 
Moscow State Univ. (USSR). Inst. of Mechanics 
Research. 

E. V. Guseva. 

Water Resources, Vol 8, No 3, p 329-336, May/ 
June, 1981. 1 Fig, 3 Tab, 3 Ref. Translated from 
Vodnye Resursy, No 3, p 167-175, May/June, 
1981. 


Descriptors: *Safe yield, *Aquifer management, 
Groundwater management, Seepage, Numerical 
analysis, Model studies, Suzak Basin, *USSR, Opti- 
mization, Geohydrology, Wells, Mathematical 
models, Hydrodynamics. 


A linear problem for conditions of confined seep- 
age was examined. The numerical calculations of 
the prediction of cones of depression for a period 
up to 30 years were done using data from the 
Suzak artesian basin in Central Asia. The objective 
was to obtain the maximum possible amount of 
water in a given region with prescribed restrictions 
on the decline of the water table. Two variants of 
the problem were considered: (1) locations of the 
water intakes were fixed, and (2) the locations of 
the water intakes were unknown and to be deter- 
mined. The method was satisfactory for managing 
safe regional yields. (Cassar-FRC) 

W82-06616 


ARTIFICIAL RECHARGE OF COLORADO 
RIVER WATER IN LAS VEGAS VALLEY: 
MANAGEMENT OPTIONS AND POTENTIAL 
AQUIFER SYSTEM RESPONSES, 

Nevada Univ. System, Reno. Desert Research Inst. 
For primary bibliographic entry see Field 6B. 
W82-06694 


INSTITUTIONAL ASPECTS AFFECTING 
MANAGEMENT OF GROUNDWATER IN 
CALIFORNIA, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Science. 

For primary bibliographic entry see Field 6B. 
W82-06700 


NUMERICAL MODELING OF UNSTEADY 
FLOWS IN OPEN CHANNELS, 

Novosibirsk State Univ. (USSR). 

For primary bibliographic entry see Field 7C. 
W82-06784 


WHO OWNS NEBRASKA’S GROUND WATER, 
Nebraska Univ. Lincoln. 

For primary bibliographic entry see Field 6E. 
W82-06819 


FIELD STUDY OF ORGANIC WATER QUAL- 
ITY CHANGES DURING GROUNDWATER RE- 
CHARGE IN THE PALO ALTO BAYLANDS, 
Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W82-06831 


GEOPHYSICAL RECONNAISSANCE OF 
LEMMON VALLEY, WASHOE COUNTY, 
NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W82-06949 


DATA FROM GEOTHERMAL TEST WELLS 
NEAR MOUNT HOOD, OREGON, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7A. 
W82-06950 


RECONNAISSANCE OF THE GROUND- 

WATER RESOURCES OF KINGS AND 

QUEENS COUNTIES, NEW YORK, 

Geological Survey, Syosset, NY. Water Resources 
iv. 

H. T. Buxton, J. Soren, A. Posner, and P. K. 

Shernoff. 

Available from OFSS, USGS Box 25425, Fed. Ctr. 

Denver, CO 80225 Paper copy $8.25 Microfiche 

$3.50. Open-File Report 81-1186, 1981. 59 p, 28 

Fig, 2 Tab, 25 Ref. 
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Water use, Saline water intrusion, Contamination, 
Aquifer characteristics, Wells, Water level, Chemi- 
cal anlaysis, *New York, *Long Island, Kings 
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Western Long Island’s ground-water resources are 
being considered for redevelopment as a supple- 
mental source of public water supply. The ground- 
water reservoir in Kings and Queens Counties had 
supplied an average of more than 120 million gal- 
lons per day for industrial and public water supply 
from 1904 to 1947. However, deterioration of 
groundwater quality from induced encroachment 
of salty ground-water caused the total cessation of 
pumping for public supply in Kings County in 
1947 and in western Queens County in 1974. This 
investigation was designed to make a preliminary 
evaluation of the present groundwater quality and 
to review hydrologic information pertinent to the 
formulation of an appropriate development plan. 
Detailed hydrogeologic mapping was done to 
define the geometry of the ground-water system. 
The history of ground-water development and the 
consequent responses of ground-water levels and 
quantity were summarized. A well network was 
established to monitor ground-water levels and 
ground-water quality in Kings and Queens Coun- 
ties. The distribution of chloride and nitrate in 
ground-water was used to identify contamination 
from salt-water intrusion and surface sources. A 
limited source of potable ground-water is available 
in the Magothy-Jameco and Lloyd aquifers; how- 
ever, an accurate estimate of the quantity of water 
available or a draft rate suitable for maintaining a 
useable ground-water quality is undetermined. 
(USGS) 
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WATER RESOURCES DATA FOR FLORIDA, 
WATER YEAR 1980--VOLUME 2B. SOUTH 
FLORIDA GROUND WATER, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W82-06956 
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Activities 


THE ECOLOGY OF NEW ENGLAND HIGH 
SALT MARSHES: A COMMUNITY PROFILE, 
Rhode Island Univ., Kingston. Graduate School of 
Oceanography: 

For primary bibliographic entry see Field 2L. 
W82-06096 


URBAN CREEKSIDE DESIGN FEATURES 
PARALLEL STREETS, 

Santa Clara Valley Water District, CA. 

L. C. Fowler, and S. N. Wolfe. 

Civil Engineering (New York), Vol 52, No 6, p 72- 
74, June, 1982. 3 Fig. 





Descriptors: *Flood control, *Community devel- 
opment, *Urban planning, Construction, Design 
criteria, *Land use planning, Parallel streets. 


Proper land use restraints and creative design can 
be used to prevent flooding and preserve the natu- 
ral wildlife habitat which forms along a waterway, 
even in an urban setting. Streets parallel to water- 
ways in developed areas separate the streams from 
neighboring houses, emphasizing open space and 
providing neighborhood privacy and security. 
Communities benefit more if creeks and channels 
are kept in the open where the public can see and 
use them. Maintenance is easier because of conven- 
ient access, and minor erosion or silt deposition 
does not create an immediate hazard to adjoining 
property. The design of parallel streets reduces the 
number of bridges required along the channels, 
thus reducing total cost to the community. Vari- 
ations in the pattern of streets on both sides of and 
parallel to creeks can be made by looping streets or 
using dead-end streets, which reach to the creek 
margins. In valleys where the stream channel is 
located on higher elevations, levees are needed 
along the banks of the stream to contain the flood- 
waters. By setting the levees back away from the 
actual stream channels, the natural corridor is 
maintained and the carrying capacity enlarged to 
reduce the flood potential to the urban areas adja- 
cent to the streams. (Baker-FRC) 

W82-06184 


MATHEMATICAL MODEL FOR ERODIBLE 
CHANNELS, 

San Diego State Univ., CA. 

For primary bibliographic entry see Field 2J. 
W82-06336 


SEDIMENT TRANSPORT STUDY ALONG A 
DELTA SHORELINE, 

CH2M Hill, Bellevue, WA. 

For primary bibliographic entry see Field 2J. 
W82-06553 


FIRST-YEAR EFFECTS OF CLEARCUTTING 
AN OAK-HICKORY WATERSHED ON WATER 
YIELD, 

Illinois Univ. at Urbana, Champaign. Dept. of For- 
estry. 

R. J. Brozka, G. L. Rolfe, and L. E. Arnold. 
Water Resources Bulletin, Vol 18, No 1, p 139-145, 
February, 1982. 1 Fig, 5 Tab, 35 Ref. 


Descriptors: *Water yield, *Forest watersheds, 
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Although water has always been a dominant con- 
sideration in forest management objectives, it is 
only recently that the effects of forest harvesting 
on water quality have been investigated intensely. 
The present study evaluated the effects on water 
quality of clear-cutting in southern Illinois, where 
soils are generally shallow, easily eroded, nutrient 
deficient, and on steep slopes, and where rainfall is 
relatively heavy. Two intermittent streams on oak- 
hickory watersheds were gaged with a V-notch 
weir and sampled with an automatic water sam- 
pler. Baseline data collected for 3 years showed 
large variations in flow volume between years and 
between watersheds. Analysis of water samples for 
sodium, potassium, calcium, magnesium, ortho- 
phosphorus, and nitrate-nitrogen (NO3-N) showed 
that water quality was consistently high, although 
there were significant differences between the wa- 
tersheds, there was a 95% increase in flow volume, 
although there was no evidence of increased sedi- 
mentation. Stream water concentrations of potas- 
sium, magnesium, and nitrate-nitrogen increased 
18%, 8%, and 274% respectively. Nutrient bud- 
gets for the site were not adversely affected by the 
harvest, due largely to the care taken to avoid 
disturbance to the site during logging, the careful 
layout of the harvest operation, and the below- 
normal precipitation the first year following the 
harvest. These results indicate that clearcuts of 
moderate size which are carefully planned and 
carried out should not pose a threat to water 
oeny nor degrade site productivity. (Carroll- 
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REDUCTION OF URBAN RUNOFF THROUGH 
ECONOMIC INCENTIVES: BOULDER, COLO- 
RADO, 

Colorado Univ., Longmont. 

S. A. Thompson. 

Water Resources Bulletin, Vol 18, No 1, p 125-127, 
February, 1982. 4 Ref. 


Descriptors: *Urbanization, *Urban runoff, 
*Runoff volume, *Storm runoff, Economic incen- 
tives, Economic aspects, Flood control, Regula- 
tions, Boulder, *Colorado. 


The process of urbanization results in fundamental 
alterations of interrelationships within the natural 
environment. The most obvious of these changes is 
the increased percentage of precipitation which 
becomes direct surface runoff as a result of the 
transformation of the land surface from a perme- 
able to an impermeable covering. In 1974 the city 
of Boulder, Colorado, adopted storm drainage and 
flood control fee designed to charge property 
owners for altering the natural environmental rela- 
tionships among precipitation, infiltration, and 
runoff and to encourage these owners to decrease 
their contributions to surface runoff. Single family 
residential lots are assessed $1.00 per month. All 
new developments other than single family lots 
which are not part of a larger development are 
required to install on-site detention storage facili- 
ties capable of controlling the runoff asssociated 
with a storm having a 5-year frequency, in return 
for which they receive a 20% reduction in the 
normally computed fee. If it provides storage capa- 
ble capable of controlling runoff from storms with 
return frequencies of 10, 20, or 100 years, the 
parcel receives a 40, 60, or 80% reduction in the 
fee, respectively. Although most new develop- 
ments have included detention storage facilities 
exceeding the minimum required, there have been 
no reports of retrofitting existing developments 
with such facilities. Also, only three single family 
residences have installed detention facilities. It is 
suggested that more could be done to encourage 
and assist homeowners to install detention facilities 
and to ensure that owners of existing developments 
understand the benefits of retrofitting their proper- 
ties with detention storage. (Carroll-FRC) 
W82-06629 


EVALUATION OF EFFECTS OF STORM- 
WATER DETENTION IN URBAN AREAS, 

Rice Univ., Houston, TX. Dept. of Environmental 
Science and Engineering. 

For primary bibliographic entry see Field 5G. 
W82-06698 


STREAMFLOW CHANGES AFTER LOGGING 
130-YEAR-OLD DOUGLAS FIR IN TWO 
SMALL WATERSHEDS, 

Pacific Northwest Forest and Range Experiment 
Station, Corvallis, OR. 

R. D. Harr, A. Levno, and R. Mersereau. 

Water Resources Research, Vol 18, No 3, p 637- 
644, June, 1982. 7 Fig, 3 Tab, 24 Ref. 


Descriptors: *Watershed management, *Water re- 
sources development, Watersheds, Forest water- 
sheds, Logging, *Oregon, Streamflow, *Douglas 
fir trees. 


A case history was prepared of changes in stream- 
flow observed after harvesting in two small experi- 
mental watersheds. The study area consists of 
three small watersheds located between the 865 
and 1155 meter elevations on the south aspect of 
Blue Ridge, the major divide between the Blue 
River drainage to the north and the Lookout 
Creek watershed which comprises the H. J. An- 
drews Experimental Forest. Timber harvest in wa- 
tersheds containing 130 year old timber increased 
annual water yield up to 42 cm. For 4 years after 
logging, yield increases averaged 38 cm at a 13.0 
ha clearcut watershed and 20 cm at a 15.4 ha 
watershed where timber was shelterwood cut. In- 
creased summer flows were indicated by the much 
smaller number of low-flow days after logging, 
particularly at the clearcut watershed. During the 
1977 drought year, only eight and two low-flow 
days occurred at the clearcut and shelterwood cut 
watersheds, respectively, compared to 143 and 135 
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low-flow days predicted by the calibration rela- 
tionship. Neither the size nor the timing of peak 
flows changed significantly after logging at either 
watershed. (Baker-FRC) 

W82-06849 


STORM WATER RUNOFF QUALITY FROM 
THREE LAND-USE AREAS IN SOUTH FLOR- 
IDA, 

Geological Survey, Orlando, FL. 

For primary bibliographic entry see Field 5B. 
W82-06877 


DECREASE IN STREAM GRAVEL PERME- 
ABILITY AFTER CLEAR-CUT LOGGING: AN 
INDICATION OF INTRAGRAVEL CONDI- 
TIONS FOR DEVELOPING SALMONID EGGS 
AND ALEVINS, 

Maine Cooperative Fishery Research Unit, Orono. 
For primary bibliographic entry see Field 5C. 
W82-06910 


FOREST MANAGEMENT AND ANADRO- 


MOUS FISH HABITAT PRODUCTIVITY, 
Forest Service, Corvallis, OR. Forestry Sciences 
Lab. 

For primary bibliographic entry see Field 5C. 
W82-06965 


VARIABILITY OF THE DNEPR RUNOFF 
UNDER THE EFFECT OF ECONOMIC ACTIV- 
ITIES, 

Central Scientific-Research Inst. of Multipurpose 
Use of Water Resources (USSR). 

V. S. Perekhrest, and S. M. Perekhrest. 

Water Resources, Vol 8, No 4, p 365-369, July/ 
August, 1981. 1 Fig, 1 Tab, 14 Ref. Translated 
from Vodnye Resursy, No 4, p 60-65, July/ 
August, 1981. 


Descriptors: *Land management, *River flow, 
*Drainage effects, Water management, Runoff, 
Dnepr River, *USSR, Irrigation effects, Lakes, 
Reservoirs, Agriculture, Water use, Precipitation, 
Rainfall-runoff relationships, Economic develop- 
ment, Flow, Environmental effects, Ecological ef- 
fects. 


The Dnepr Basin is an example of several basins in 
the European SSR which display noticeable 
changes in river runoff as a result of anthropogenic 
influences such as irrigation, drainage, construction 
of reservoirs and ponds, and erosion control. Ex- 
amination of the chronological variation of precipi- 
tation and runoff and the residual mass runoff 
curves for the Kiev gaging station revealed 3 
cycles of variations in discharge volume of the 
Dnepr. The first period (1881-1919) was character- 
ized by little economic activity in the area except 
some drainage work. During the second period 
(1920-1942) runoff was still under nearly natural 
conditions. Drainage work involved only 350,000 
ha out of 6.5 million ha. Some land improvement 
and erosion control projects begun in the 1930's 
were interrupted by World War II. In the third 
period (1943-1971) extensive drainage projects, res- 
ervoir construction, forest improvement, and ero- 
sion control produced considerable effects, both 
positive and negative, on river runoff. Annual 
runoff values corrected for climatic and physiogra- 
phic factors for the second and third periods were 
45.4 and 42.2 cu km, respectively, at the Kiev 
gaging station and 54.8 and 50.2 cu km, respective- 
ly, at the Lotsmanskaya Kamenka gaging station 
(Cassar-FRC) 

W82-06983 


4D. Watershed Protection 


CLIMATE VARIATION AND THE MOBILITY 
AND STORAGE OF SEDIMENT IN WATER- 
SHEDS, 

Wisconsin Univ.- Madison. Dept. of Geography. 
J. C. Knox, S. J. Cary, and F. J. Magilligan. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243544, 
Price codes: A04 in paper copy, AOI in microfiche. 
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Technical Report WIS WRC 81-03, 1981. 56 p, 19 
Fig, 3 Tab, 62 Ref. OWRT A-079-WIS(2). 14-34- 
0001-8053/9053. 


Descriptors: *Sediment yield, *Climatic data, 
*Seasonal variation, *Model studies, *Watersheds, 
Sediment transport, Sediment load, Sediment dis- 
charge, Sedimentary basins, Precipitation rate, 
Snowmelt, Environmental effects, Streams, Land 
use, Time series analysis, Storms, Storm runoff, 
*Wisconsin, *Black Earth Creek 


Variations in sediment availability were examined 
to assess the probable impacts of the documented 
environmental changes for sediment production in 
upper Balck Earth Creek. Analysis of the monthly 
sediment transport relationship permitted quantifi- 
cation of seasonal and within-season variations of 
sediment availability in response to precipitation 
variations. Sediment availability in the Creek (as 
indicated by the exponent of the regression equa- 
tion describing the power functional relationship 
between sediment and water yields) was high in 
early summer, and low at other times. Monthly 
precipitation was negatively associated with sedi- 
ment availability at all times of the growing season, 
except for the early spring following snowmelt. A 
relatively high Creek sediment production in the 
1954-60 period was attributed to the frequent oc- 
currence of large storms in late spring/early 
summer. The relatively low annual sediment pro- 
duction from 1961-65 was attributed to the shift of 
most large storms to the late summer months. 
Observed land use changes toward a greater ero- 
sion potential were less important than climatic 
factors for determining annual Creek sediment pro- 
duction between 1954-65. (Zielinski- MAXIMA) 
W82-05931 


A REMOTE SENSING TECHNIQUE FOR ESTI- 
MATING WATERSHED RUNOFF, 

Ohio State Univ., Columbus. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 7C. 
W82-06151 


A BENEFIT COST ANALYSIS OF A SOIL ERO- 
SION CONTROL PROGRAM FOR’ THE 
NORTHERN WATERSHED OF LAKE CHICOT, 
ARKANSAS, 

Arkansas Univ., Fayetteville. Dept. of Agricultural 
Economics and Rural Sociology. 

C. T. Osborn, A. D. McQueen, and R. N. Shulstad. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-254947, 
Price codes: AQ3 in paper copy, AOI in microfiche. 
Arkansas Water Resources Research Center, Faye- 
teville, Bulletin 856, November 1981. 23 p, 5 Fig, 4 
Tab, 8 Ref. OWRT A-056-ARK(1). 


Descriptors: *Cost-benefit analysis, *Soil erosion, 
*Erosion control, *Watersheds, *Recreation, Cost 
analysis, Costs, Economic aspects, Recreation 
facilities, Public waters, Project planning, Fore- 
casting, Bank erosion, Planning, Forecasting, 
Benefits, *Arkansas, Lake Chichot. 


A study was conducted to determine the most cost 
effective soil erosion control program to maintain 
current recreational viability for the northern basin 
of Lake Chicot, and to establish, through benefit- 
cost analysis, whether such a program could be 
justified economically. Using mathematical ap- 
proaches for estimating costs and benefits discrete- 
ly, it was possible to calculate a benefit-cost ratio 
(b/c) for a soil erosion control program that would 
at least maintain the present water quality of the 
northern Lake basin. With a b/c ratio greater than 
unity representing a program economically desir- 
able, a ratio of 112 was obtained using the consum- 
er’s surplus limiting case benefit over the present 
value of costs for a project life of 50 years, while a 
ratio of 81 was obtained using a 20-year planning 
horizon while retaining all other assumptions. Fur- 
ther, in the worst case, the b/c ratio was found to 
be 33. Hence, the magnitude of these b/c ratios 
clearly implies the high desirability of initiating a 
soil erosion control program from society’s stand- 
point. Recreational benefits are by far the most 
significant; their preservation is the primary goal of 
the eo program. (Zielinski-MAXIMA) 
W82-06170 


EVALUATION OF THE STREAM REACH IN- 
VENTORY AND CHANNEL STABILITY 
INDEX FOR INSTREAM HABITAT ANALYSIS, 
Wyoming Univ., Laramie. Water Resources Re- 
search Inst. 

W. H. Eifert, and A. Wesche. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256546, 
Price codes: A06 in paper copy, AOI in microfiche. 
Water Resources Series No 82, May 1982. 106 p, 
13 Fig, 15 Tab, 81 Ref, 2 Append. OWRT A-033- 
WYO(1), 14-34-0001-1154. 


Descriptors: *Channel stability, *Aquatic habitat, 
*Trout, *Ocular survey, Standing crops, *Wyo- 
ming, Indicators, Bioindicators, *Correlation anal- 
ysis, *SRICSI methodology, Montane streams. 


In 1975, the Northern Region of the U.S. Forest 
Service developed an ocular watershed evaluation 
methodology entitled ‘Stream Reach Inventory 
and Channel Stability Index’ (SRICSI). Designed 
to assess the physical aspects of channel and 
streamback stability, the SRICSI’s value as an 
aquatic habitat evaluation technique was basically 
unknown. During the spring and summer of 1981, 
17 representative study sites on two 2nd order 
montane streams were evaluated through applica- 
tion of the SRICSI procedure and three aquatic 
habitat assessment methodologies. Salmonid popu- 
lation estimates were also obtained for each site. 
Trout standing crop estimates were statistically 
compared to study site SRICSI scores, the results 
obtained from the habitat evaluation procedures, 
and to data collected on 63 habitat-related inde- 
pendent variables. Results indicate a significant 
relationship exists between SRICSI scores and 
both trout population estimates and to two of the 
three habitat evaluation procedures. All correla- 
tions were negative, thereby suggesting that as 
SRICSI scores increase, trout standing crops and 
subsequent habitat conditions decreases. Addition- 
ally, 40 habitat variables displayed significant cor- 
relations to trout standing crop data, with 15 se- 
lected for possible inclusion in the SRICSI. Inclu- 
sion of those variables found compatible with the 
SRICSI procedure should increase its biological 
sensitivity thereby broadening its use in aquatic 
habitat studies. 

W82-06308 


GEOMORPHIC AND LITHOLOGIC CON- 
TROLS OF DIFFUSE-SOURCE SALINITY, 
GRAND VALLEY, WESTERN COLORADO, 
Colorado State Univ., Fort Collins. Dept. of Earth 
Resources. 

For primary bibliographic entry see Field 2J. 
W82-06364 


SEDIMENT ANALYSES FOR URBANIZING 
WATERSHEDS, 

Army Engineer District, St. Louis, MO. 

For primary bibliographic entry see Field 2J. 
W82-06426 


EROSION CONTROL AT A DELICATE HIGH- 
WAY CONSTRUCTION SITE, 

Oregon Dept. of Transportation, Salem. 

J. H. Versteeg, and J. J. Earley. 

oy Works, Vol 113, No 3, p 82-83, March, 


Descriptors: *Erosion control, *Highway reloca- 
tion, *Soil erosion, Construction, *Oregon, Dikes, 
Dams, Mulches, Channel improvement, Fish con- 
servation, Slope stabilization, Landslides, Water 
quality control, Monitoring, Sediment control. 


Reconstruction of a section of Interstate 5 in 
Oregon included several features designed to pre- 
vent adverse environmental effects during con- 
struction. To control stream turbidity heavy equip- 
ment was kept out to the stream channel as much 
as possible and stream crossing-sediment traps 
were constructed. Dikes were built to isolate con- 
struction activities from the flowing stream. Straw 
bales underlaid with drain rock were placed in 
slope gullies. Seed and straw mulch were put on 
slopes. Slopes were terraced to reduce soil erosion. 
Shrubs and willow trees were planted to control 
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erosion and maintain cooler water temperatures. 
Six potential slides are being monitored so that 
stabilization may be undertaken if necessary. No 
work was done in existing streams during October 
15 through June 1, so that fish spawning was not 
disturbed. Sediment dams and straw bale sediment 
barriers were installed after June 1 and were re- 
moved before October 15. Most dams trapped 8-24 
inches of mud, which was cleaned out before the 
fall rains. Water quality, as measured by pH, dis- 
solved oxygen, turbidity, and temperature, was 
within acceptable limits. Notched weirs were lo- 
cated in 21 sites where stream gradient and water 
velocity were excessive. (Cassar-FRC) 

W82-06510 


USE OF THE FINITE-ELEMENT METHOD 
FOR SOLVING THE TRANSFER EQUATION, 
Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidrogeologii, Kharkov 
(USSR). 

For primary bibliographic entry see Field 2J. 
W82-06620 


THE ANNABRUCKE RIVER POWER STATION 
ON THE DRAU, CONSTRUCTIONS TAKEN TO 
PREVENT EROSION IN THE VICINITY OF 
THE BARRAGE ON AN EXCEPTIONAL SUB- 
SOIL (DAS DRAUKRAFTWERK ANNA- 
BRUCKE, MASSNAHMEN ZUR VERHINDER- 
UNG DER EROSION IN BEREICH DES 
BAUWERKES AUF AUSSERGEWOHNLI- 
CHEM UNTERGRUND), 

For primary bibliographic entry see Field 8E. 
W82-06636 


HYDROLOGIC DATA FOR URBAN STUDIES 
IN THE SAN ANTONIO, TEXAS METROPOLI- 
TAN AREA, 1978, 

Geological Survey, Austin, TX. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W82-06672 


SUBSURFACE DRAINAGE EFFECTS ON ERO- 
SIO 


North Carolina State Univ. at Raleigh. Dept. of 
Biological and Agricultural Engineering. 

R. W. Skaggs, A. A. Nassehzadeh-Tabrizi, and G. 
R. Foster. 

Journal of Soil and Water Conservation, Vol 37, 
No 3, p 167-172, May/June, 1982. 7 Fig, 2 Tab, 17 
Ref. 


Descriptors: *Erosion control, *Subsurface drain- 
age, Drainage, Erosion, Groundwater movement, 
Subsurface drains, Drains, *Model studies, *North 
Carolina, Goldsboro, Soil types, Sand, Loam, Sur- 
face runoff, Simulation analysis. 


A computer simulation method for characterizing 
the effects of artificial drainage on erosion is pre- 
sented, and the use of this method is demonstrated 
on a soil in eastern North Carolina. The drainage 
simulation model, DRAINMOD, was coupled 
with the CREAMS model for simulation erosion. 
Use of the coupled model was demonstrated for 
Goldsboro sandy loam soil. The simulation showed 
that erosion on Goldsboro soil with an average 
slope of 2% could be reduced appreciably with 
subsurface drainage. For example, predicted aver- 
age annual rates of erosion declined by a factor of 
10, from 9 to 0.9 metric tons per hectare, upon 
changing the drainage system from one with good 
surface drainage and poor subsurface drainage to 
one with poor surface drainage and good subsur- 
face drainage. Subsurface drainage, therefore, 
should be considered as a possible best manage- 
ment practice for reducing erosion on relatively 
flat land, since it increases available profile storage 
and reduces surface runoff. On the negative side, 
intensive subsurface drainage generally increases 
nitrate loss from agricultural land. Whether in- 
creased loss of nitrates counteracts the beneficial 
effect of reducing sediment and associated nutrient 
and pesticide losses depends on the site and the 
quality of the receiving waters. Use of artificial 





pone, can significantly affect the rate and flow 
eS ° = leaving the field. (Baker-FRC) 


CONTROLLING AGRICULTURAL SOIL LOSS 
IN ARKANSAS’ NORTH LAKE CHICOT WA- 
TERSHED: A COST ANALYSIS, 

Arkansas Univ., Fayetteville. Dept. of Agricultural 
Economics and Rural Sociology. 

A. D. McQueen, R. N. Shulstad, and C. T. Osborn. 
Journal of Soil and Water Conservation, Vol 37, 
No 3, p 182-185, May/June, 1982. 1 Fig, 3 Tab, 7 
Ref. 


Descriptors: *Erosion control, *Farm manage- 
ment, *Soil loss, Erosion, North Lake Chicot, *Ar- 
kansas, Crops, Watershed management, Cost-bene- 
fit analysis, Water Quality, Water pollution effects. 


The costs of alternative methods of erosion control 
in a specific watershed were investigated. The 
watershed under study was North Lake Chicot, a 
5,025 acre oxbow lake created by the past mean- 
dering of the Mississippi River. While the lake at 
one time offered excellent fishing and other recrea- 
tion, channelization and levee construction in 
nearby areas diverted drainage and floodwaters 
from about 350 square miles of agricultural land 
into Connerly Bayou and ultimately into Lake 
Chicot. A levee was constructed across the lake 
just north of the point where Connerly Bayou 
enters it. The southern basin’s impact has been 
substantial over the ensuing years, but the northern 
basin remained quite clean and free of significant 
pollution until recently. Erosion control policies 
were evaluated using a linear programming model, 
which incorporated constraints on the amount of 
field equipment, irrigation equipment, and time 
available for agricultural production. Seven crop 
rotations and four management practices were 
evaluated. The analysis indicated that soil loss 
could be reduced 24% per year while increasing 
net revenues by 28% with proper soil management 
and cropping patterns. Both cover cropping and 
the use of an average soil loss restriction were 
more cost effective than the Soil Conservation 
Service structural plan for reducing soil erosion in 
the watershed. (Baker-FRC) 

W82-06796 


EFFFECT OF CATTLE MANURE ON SOIL 
EROSION BY WATER, 

Allahabad Univ. (India). Dept. of Chemistry. 
S. Chandra, and S. K. De. 

Soil Science, Vol 133, No 4, p 228-231, April, 
1982. 4 Tab, 13 Ref. 

Descriptors: *Manure, *Erosion rates, *Soil stabili- 
zation, Fertilizers, *Animal wastes, Farm wastes, 
*Soil erosion, Erosion control, *India, Cattle, Soil 
texture, Bacteria, Soil bacteria, Soil amendments, 
Soil treatment. 


Cattle manure was applied at concentrations of 1% 
and 2% to soils from six sites in India in a labora- 
tory study to determine erosion coefficient at 15 
and 30 days incubation. The 1% concentration 
decomposing for 30 days effectively reduced soil 
erosion. Erosion coefficients were 68.8-8.1 com- 
pared with 82.9-9.6 in untreated soils. The 2% 
concentration was only slightly better than the 1% 
concentration. At the 15 day incubation point ero- 
sion coefficients were higher than those of untreat- 
ed soils. This was caused by a temporary increase 
in C02 and soil pH during decomposition of the 
manure. Manure application was more effective in 
light textured soils with higher erosion coefficients. 
The four treatments were ranked in order of effi- 
ciency: 2%, 30 days > or = 1%, 30 days > 1%, 
15 days > 2%, 15 days. (Cassar-FRC) 

W82-06834 


INFILTRATION 


APPLICATION OF SCS 
MODEL, 


S. Kumar, and §S. C. Jain. 
Water Resources Bulletin, Vol 18, No 3, p 503-507, 
June, 1982. 4 Fig, 2 Tab, 8 Ref. 


Descriptors: *Infiltration, *Model studies, Rainfall, 
Runoff, Hydrology, Flow, Rainfall-runoff relation- 
ships, Overland flow. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Application of the Soil Conservation Service 
(SCS) infiltration model to the watershed of the 
north branch of Ralston Creek, northeast of lowa 
City, Iowa, is considered. The 3.01 square mile 
watershed is largely rural and agricultural. It has a 
channel length of four miles and a drop in eleva- 
tion of about 140 feet. The valley has fairly steep 
slopes in its southern and eastern sections, with a 
gently rolling configuration over the western and 
northwestern parts. The SCS infiltration model 
was modified to suit the type of rainfall data 
needed for predicting overland flood hydrographs. 
Hourly runoff and loss rates were computed using 
the SCS model. The precipitation in five-minute 
intervals was superimposed on the hourly loss rate. 
The hourly loss rates were then adjusted such that 
the volume of rainfall excess computed using five- 
minute data agreed with the hourly runoff predict- 
ed by the modified SCS model. A trial and error 
procedure was adopted to determine the curve 
number, AMC, and MIR for the distributed water- 
shed. The complete distributed watershed model 
including the modified SCS model was tested for 
two storms. The results indicate that the infiltra- 
tion model satisfactorily described the distribution 
of losses and that the technique of calculating 
rainfall excess hyetographs to develop overland 
flood hydrographs is adequate. (Baker-FRC) 
W82-06872 


A DYNAMIC SYSTEM MODEL FOR SIMU- 
LATING SEDIMENT DISCHARGE, 

Illinois Univ. at Urbana-Champaign. Dept. of Ag- 
ricultural Engineering. 

S. W. Park, and J. K. Mitchell. 

Water Resources Bulletin, Vol 18, No 3, p 415-421, 
June, 1982. 5 Fig, 1 Tab, 14 Ref. 


Descriptors: *Model studies, *Sediment discharge, 
Sedimentation, Sediments, Mathematical studies, 
Erosion, Dynamics, Watersheds, Small water- 
sheds, *Watershed management. 


A dynamic system sediment discharge model based 
on upland erosion mechanics was developed and 
tested. The system model was intended to simulate 
sediment discharge with short time increments 
using simple hydrologic variables such as rainfall 
intensity and runoff. This would allow the model 
to be incorporated into hydrologic models. The 
model was developed from an expansion of splash 
and flow erosion relationships under steady state 
conditions. It incorporated eight parameters such 
as rainfall intensities, runoff rates, and previous 
sediment discharges. The model was tested on two 
small watersheds, with simulation results which 
were highly satisfactory relative to the data. The 
resulting linear model explained variations with 
coefficients of determination averaging 0.99. Pa- 
rameter coefficients varied with storm characteris- 
tics, suggesting that the proposed model is a quasi- 
linear model. This leads to a conclusion that sedi- 
ment discharge systems may not be properly repre- 
sented by any single flow-sediment discharge rela- 
tionship. The model was also tested with snowmelt 
events as well as with storm oriented runoff. 
(Baker-FRC) 

W82-06876 


SUPERCRITICAL FLOW FLUMES FOR MEAS- 
URING SEDIMENT-LADEN FLOW, 

Science and Education Administration, Fort Col- 
lins, CO. 

For primary bibliographic entry see Field 8B. 
W82-06959 


FIRE AND GEOMORPHIC PROCESSES, 
For primary bibliographic entry see Field 2J. 
W82-06963 


MANAGEMENT OF WATERSHED REHABILI- 
TATION-- REFLECTIONS FROM MT. ST. 
HELENS AND REDWOOD CREEK, 

Forest Service, Corvallis, OR. Forestry Sciences 
Lab. 

F. J. Swanson, and S. D. Veirs Jr. 

In: Proceedings of a Symposium on Watershed 
Rehabilitation in Redwood National Park and 
Other Pacific Coastal Areas, August 24-28, 1981, 
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Arcata, California, Center for Natural Resource 
Studies, Sacramento, California, 1982, p 11-16. 1 
Fig, 1 


Descriptors: *Watershed management, *Erosion 
control, *Cost analysis, Planning, *Political as- 
pects, Sediments, Evaluation, Road construction, 
Logging, Volcanoes, Governmental interrelations, 
*Mount St Helens, *California, Redwood Creek. 


Many major watershed rehabilitation projects 
begin in an uneasy, high-profile, hurried, politically 
charged environment. Despite differences in physi- 
cal setting, ultimate objectives, and other consider- 
ations, these political factors result in a set of 
problems common to many watershed rehabilita- 
tion projects. Watershed rehabilitation projects at 
Redwood Creek, California, and Mt. St. Helens, 
Washington, present some instructive contrasts and 
similarities. Legislation expanding Redwood Na- 
tional Park provided for rehabilitation of lands 
affected by road construction and timber harvest 
This project is funded for an anticipated program 
of 10 to 15 years, planned and conducted in part by 
scientists, and managed by a single Federal agency. 
The 1980 erruption of Mt. St. Helens, on the other 
hand, triggered a mix of responses by many agen- 
cies and organizations working with overlapping 
responsibilities in a crisis environment. Planning 
horizons for treating watershed problems at Mt. St. 
Helens have generally spanned only a matter of 
months to a few years, in part because funding for 
rehabilitation and hazard control has come in 
short-term allocations for specific projects. Exami- 
nation of these two quite different projects reveals 
five criteria for successful, efficient design and 
execution of a large watershed rehabilitation pro- 
ject: state long-term and short-term objectives; use 
an interdisciplinary approach at all stages; consider 
erosion processes and fate of sediment in planning 
erosion control measures; define costs of full, par- 
tial, and no treatment; and provide independent 
evaluation of programs. (Moore-SRC) 

W82-06968 


PRELIMINARY POST-ERUPTION SEDIMENT 
BUDGET FOR THE NORTH FORK TOUTLE 
RIVER DRAINAGE, JUNE 1980-MAY 1981, 
Humboldt State Univ., Arcata, CA., Dept. of Ge- 
ology. 

A. K. Lehre, B. Collins, and T. Dunne. 

In: Proceedings from the Conference Mt. St. 
Helens: Effects on Water Resources, October 7-8, 
1981, Jantzen Beach, Oregon, State of Washington 
Water Research Center, Pullman, Washington, 
April, 1982, p 215-234. 6 Fig, 6 Tab, 11 Ref. 
Descriptors: *Volcanoes, ‘*Sediment erosion, 
*Sediment transport, *Mount St. Helens, Land- 
slides, Mudflows, Tephra, Particle size, Aerial 
photography, Gravel, Sand, Silt, Mass wasting, 
Toutle River, *Washington. 


The 18 May 1980 eruption of Mt. St. Helens great- 
ly altered the drainage basin of the North Fork 
Toutle River. The lateral blast destroyed vegeta- 
tion and deposited up to a meter of gravelly and 
sandy ash on hillslopes in 336 sq km of the drain- 
age north and west of the mountain; subsequent 
airfall mantled these deposits with 0.02-0.06 m of 
poorly-permeable silty ash. A massive rockslide- 
avalanche filled 60 sq km of the upper North Fork 
Valley with volcanic rubble 5-195 m thick. Vol- 
canic mudflows covered the banks and floodplain 
of the North Fork with 0.5-5 m of sand, silt, and 
gravel. Rapid erosion of these deposits has created 
major sediment management problems on the 
North Fork and its tributaries. Simple field and 
airphoto measurements were used to estimate the 
quantity and particle-size distribution of sediment 
contributed from each source. From June 1980- 
May 1981, a total of 55,000,000 cu m of sediment 
(35% gravel, 47% sand 18% silt/clay) was eroded 
in the drainage, chiefly (77%) from the debris 
avalanche. Between 33 and 45% of this sediment 
was redeposited in the system. Net sediment yield 
to the Main Toutle was 30,000,000 to 37,000,000 cu 
m, of which 39% was gravel, 46% sand, and 15% 
silt/clay. It is anticipated that sediment yields over 
the next several years will be no larger than that of 
the first year; yields will continue on the order of 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4D—Watershed Protection 


10,000,000 to 30,000,000 cu m/yr, with the ava- 
lanche the most important source. (Moore-SRC) 
W82-06970 


SEDIMENT INFLUX TO THE TOUTLE RIVER 
FROM EROSION OF TEPHRA, MAY 1980- 
MAY 1981, ’ 
Washington Univ., Seattle. Dept. of Geological 
Sciences. 

B. Collins, T. Dunne, and A. K. Lehre. 

In: Proceedings from the Conference Mt. St. 
Helens: Effects on Water Resources, October 7-8, 
1981, Jantzen Beach, Oregon, State of Washington 
Water Research Center, Pullman, Washington, 
April 1982, p 82-97. 10 Fig, 7 Tab, 11 Ref. PNW- 
80-179. 


Descriptors: *Volcanoes, *Sediment erosion, *Ero- 
sion rates, *Mount St. Helens, Tephra, Sheet ero- 
sion, Rill erosion, Sediment transport, Slopes, 
Vegetation, *Washington, Toutle River. 


The 1980 eruptions of Mount St. Helens resulted in 
the widespread destruction of vegetation and depo- 
sition of 70,000,000 cu m of tephra on hillslopes 
covering a 352 sq km area in the drainage basin of 
the North Fork Toutle, South Fork Toutle, and 
Green Rivers. Since the eruption, these tepha and 
underlying colluvium have been eroded into the 
streams of the Toutle River System by sheet wash 
and rill wash. Local rates of erosion ranged be- 
tween 500 and 74,500 cu m/sq km/year and were 
controlled by surface cover, hillslope gradient, 
tephra thickness, and tephra texture. During the 
first post-eruption year, 7,600,000 cu m of tephra 
and 1,300,000 cu m of colluvium eroded from the 
basin. These values represent erosion rates of 
21500 cu m/sq km/year and 3600 cu m/sq km/ 
year of tephra and colluvium, respectively, equiva- 
lent to a denudation of 25.1 mm/year. Thirty-one 
percent of all sediment eroded from hillslopes was 
trapped in lakes impounded by the debris ava- 
lanche that filled the North Fork Toutle River 
valley on 18 May 1980. Of the remaining 8,000,000 
t of sediment that entered streams of the Toutle 
River system, 36% was clay and silt, 58% was 
sand, and 6% was gravel. (Moore-SRC) 

W82-06971 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A, Identification Of Pollutants 


DEVELOPING AN ATP INDEX FOR DEGRA- 
DATION OF DRINKING WATER QUALITY BY 
ATTACHED MICROBES, 

Missouri Water Resources Research Center, Co- 
lumbia. 

For primary bibliographic entry see Field 5F. 
W82-05932 


EVALUATION OF BACTERIAL BINDING AND 
RELEASE OF CADMIUM FROM AQUATIC 
SEDIMENTS, 

Ohio State Univ., Columbus. Dept. of Microbiolo- 


gy- 
For primary bibliographic entry see Field 5C. 
W82-05934 


IDENTIFICATION OF ATYPICAL COLI- 
FORMS FROM PUBLIC WATER SUPPLIES IN 
MISSOURI, 

Missouri Univ., Columbia. Dept. of Civil Engi- 
neering. 

S. K. Banerji, and L. Laohaviranit. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243585, 
Price codes: AO3 in paper copy, AOi in microfiche. 
Report, March 1982. 17 p, 5 Tab, 16 Ref, 1 
Append. OWRT A-121-MO(1), 14-34-0001-0127. 


Descriptors: *Coliforms, *Pseudomonas, *Bacte- 
rial analysis, Water pollution sources, *Drinking 
water, Bacteria, Water analysis, *Water treatment, 
Contamination, Pollutants, Water conveyance, 


Culture media, Culturing techniques, Water pollu- 
tion, Water pollution control, Water pollution 
treatment, Water quality, *Missouri. 


Membrane filter plates containing atypical coli- 
form colonies in water samples were obtained from 
Columbia and seven other Missouri manicipalities. 
Of the 71 pink-to-red atypical coliform colinies 
isolated, 94% were gram- negative rods, with the 
remainder being gram-negative Coccobacilli. The 
rods were identified as: Pseudomonas (44.8%), En- 
terobacter (22.3%), Klebsiella (6%), Aeromonas 
(4.5%), Alcaligenes (4.5%), and Citrobacter 
(2.9%). Those colonies unidentified included: fer- 
metative-oxidase-positive and -negative (6% each), 
and nofermentative-oxidase-positive and-hegative 
(1.5% each) bacteria. The gram-negative Coccoba- 
cilli were classifies as either Pasteurella, Haemo- 
philis, of Actinobacillus, due to uncertainites in the 
assay method. Many of these atypical coliforms 
have the potential of being a human/animal patho- 
gen. Futher sutdy is needed to assess the signifi- 
cance of the presence of these organisms on the 
health of the populations served by these water 
supplies. Research is also needed to assess, the 
survival characteristics of these organisms during 
various water treatment operations. (Zilelinski- 
MAXIMA) 

W82-05935 


A PRACTICAL AND RELIABLE METHOD 
FOR MONITORING THE TOXICITY OF 
AQUATIC SAMPLES, 

Beckman Instruments, Inc., Carlsbad, CA. 

A. A. Bulich. 

Process Biochemistry, Vol 17, No 2, p 45-47, 
March/April, 1982. 6 Tab, 5 Ref. 


Descriptors: *Bioassay, *Toxicity, *Industrial 
wastewater, Water pollution effects, Monitoring, 
Microtox, Fish, Daphnia, Bacteria, *Pollutant 
identification. 


The toxicity of aquatic samples was monitored by 
a bioassay method (Microtox), based on changes in 
the light output of luminescent bacteria as meas- 
ured with a photometer. A freeze dried prepara- 
tion of Photobacterium phosphoreum was reconsti- 
tuted, the sample was diluted to 5 concentrations 
from 5 to 50% and light measurements were made 
initially and 5 min later. LCS0O was readily calculat- 
ed from a formula. A total of 257 samples of 
wastewaters and effluents were tested. The Micro- 
tox test results agreed with in 1.5 orders of magni- 
tude for 97.5% of fish toxicity vs. Microtox result s 
and 96.1% of Daphniz toxicity vs. Microtox re- 
sults. The Daphnia test was more sensitive that the 
Microtox bioassay. The Microtox system, which 
requires only 30 min, provides a rapid, low cost 
method of monitoring effluents, screening new 
chemical products, and determining the toxicity of 
fluids prior to disposal. (Cassar-FRC) 

W82-05951 


EVALUATION OF GENERAL AND SPECIFIC 
STRESS INDICES IN MUSSELS COLLECTED 
FROM POPULATIONS SUBJECTED TO DIF- 
Saga LEVELS OF HEAVY METAL POLLU- 
Genoa Univ. (Italy). Fisiologia Generale. 

For primary bibliographic entry see Field 5C. 
W82-05983 


APPLICATION OF X-RAY MICROANALYSIS 

FOR THE DETECTION OF HEAVY METAL IN 

GREAT LAKES ALGAE, 

Canada Center for Inland Waters, Burlington (On- 

tario). 

T. Bistricki, and M. Munawar. 

Canadian Journal of Fisheries and Aquatic Sci- 

= Vol 39, No 3, p 506-509, March, 1982. 4 Fig, 
ef. 


Descriptors: *Metals, *Algae, *Electron micros- 
copy, *Pollutant identification, *Heavy metals, 
Diatoms, Flagellates, Phytoplankton, Chlorophyta, 
*Great Lakes, Bioaccumulation, Accumulation, X- 
ray spectroscopy. 


Heavy metals were determined in samples of phy- 
toplankton by electron microscopy combined with 
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an energy dispersive x-ray spectrometer and a 
computer-based processing system. Spectra of sev- 
eral species showed inherent structural compo- 
nents as well as elevated levels of some metals. 
Staurastrum paradoxum, a green alga, contained 
elevated levels of Mn, Cu, Fe, and Al. Cyclotella 
sp., a diatom, contained Cu even though the water 
was low in Cu (2 micrograms per liter). Rhodo- 
monas minuta, a phytoflagellate, showed peaks of 
Pb, Fe, Cu, and Os. These findings confirm that 
certain nanoplankters can be used as indicators of 
heavy metal pollution. (Cassar-FRC) 

W82-05993 


APPLICATION OF NUCLEAR DOUBLE RESO- 
NANCE TECHNIQUE FOR DETECTION OF 
PESTICIDES IN WATER AT LOW CONCEN- 
TRATIONS, 

Institut Jozef Stefan, Ljubljana (Yugoslavia). 

R. Osredkar, and P. K. Kadaba. 

Bulletin of Environmental Contamination and 
Toxicology, Vol 28, No 5, p 513-518, May, 1982. 4 
Fig, 5 Ref. 


Descriptors: *Pollutant identification, *Pesticides, 
*Nuclear magnetic resonance, *Wastewater analy- 
sis, Carbamate pesticides, Organic pesticides, Tria- 
zine pesticides, Industrial wastes, Pollutants, Sepa- 
ration techniques. 


The nuclear double resonance (NDR) technique 
was applied to the detection of organochlorine and 
carbamate pesticides at low concentrations in 
water. The method utilizes the strong nuclear mag- 
netic resonance signal of an abundant spin system 
to detect the weak nuclear resonance of the spin 
species. Bromoform is used as solvent for the ex- 
traction of chlorinated pesticides, and chloroform 
is used in the case of non-chlorinated carbamate 
pesticides. The minimum detectable concentrations 
of the test compounds cabanolate, barban, CIPC, 
atrazine, and simazine were 20, 20, 20, 100, and 100 
ppb, respectively. The NDR method in its present 
form is less sensitive than the electron capture gas 
chromatography method, but requires less elebor- 
ate clean-up and separation procedures. NDR may 
be used to analyze organochlorine and triazine 
pesticides in wastewater provided the concentra- 
tion of these contaminants is between 10 and 100 
micrograms/liter. In its present form, the instru- 
ment is not recommended for routine analysis. 
Improvements in sensitivity may be realized by 
using a liquid nitrogen-cooled ferrite-cored electro- 
magnet, increasing the polarizing field, and intro- 
ducing a two-magnet system. (Geiger-FRC) 
W82-06004 


SIMPLE PROCEDURES FOR ENRICHMENT 
OF CHLORINATED AROMATIC POLLUT- 
ANTS FROM FAT, WATER AND MILK FOR 
SUBSEQUENT ANALYSIS BY HIGH-RESOLU- 
TION METHODS, 

Karolinska Inst. Stockholm (Sweden). Dept. of 
Physiological Chemistry. 

B. Egestad, T. Curstedt, and J. Sjovall. 

Analytical Letters, Vol 15, No 3, p 293-307, 1982. 
5 Tab, 26 Ref. 


Descriptors: *Pesticides, *Gel chromatography, 
Pollutant identification, DDT, *Chlorinated hy- 
drocarbons, *Aromatic compounds, Water analy- 
sis, Insecticides, Sample preparation, Polychlori- 
nated biphenyls. 


Lipidex 1000 and 5000, lipophilic gels, were suit- 
able for extraction and purification of nonpolar 
chlorinated aromatic pollutants (DDT, polychlori- 
nated biphenyls, and tetrachlorodibenzodioxin) in 
water, milk, and butter. A 1-liter water sample 
containing 50,000 cpm DDT labeled with C14 was 
passed through a 2 ml gel bed (Lipidex 1000) at the 
rate of 50 ml per min. Recovery of DDT by 
elution with 10 ml methanol was 96.6%. (Cassar- 
FRC 


W82-06015 


HEADSPACE CHROMATOGRAPHIC DETER- 
MINATION OF WATER POLLUTANTS, 





Health and Welfare Canada, Ottawa (Ontario). 
Health Protection Branch. 

R. Otson, and D. T. Williams. 

Analytical Chemistry, Vol 54, No 6, p 942-946, 
May, 1982. 3 Fig, 2 Tab, 30 Ref. 


Descriptors: *Water analysis, *Gas chromato- 
graphy, Drinking water, Potable water, Organic 
compounds, Chemical analysis, Water quality, 
*Pollutant identification. 


A modified purge and trap technique is presented 
for the evaluation of potentially hazardous volatile 
organics in Canadian potable water supplies. The 
method employs on-column trapping and simulta- 
neous use of flame ionization and electrolytic con- 
ductivity detectors to develop a dynamic head- 
space gas chromatographic technique. Forty-two 
organics in water were evaluated, with detection 
limits of less than 1 microgram/liter. Linear plots 
of peak area against concentration were obtained 
in the range of 0.25-16 micrograms/liter for 32 
compounds. At aqueous concentrations of 4 and 16 
micrograms/liter, peak area precision of less than 
10% relative standard deviation for triplicate 
sample analyses and purging efficiencies of greater 
than 75% were generally obtained. Storage of 
aqueous composite standard solutions at 4 and 16 
micrograms/liter for 6 weeks at 4 degrees centi- 
grade did not usually affect the analytical results 
by more than 15%. Poor precision of results was 
often due to inconsistent and inaccurate peak area 
integration, which generally occurred for small 
peaks or when peaks were closely clustered. These 
problems were primarily due to the fact that inte- 
gration parameters were established at the start of 
the automated gas chromatographic analyses and 
could not be optimized for each sample and com- 
pound. (Baker-FRC) 

W82-06016 


THE PLANKTON OF THE RIVER VISTULA IN 
THE REGION OF WARSAW IN THE YEARS 
1977-1979, 

Research Inst. on the Environmental Develop- 
ment, Warsaw (Poland). Water Utilization Dept. 
H. Klimowicz. 

Acta Hydrobiologica, Vol 23, No 1, p 47-67, 1981. 
3 Fig, 4 Tab, 13 Ref. 


Descriptors: *Phytoplankton, *Zooplankton, 
Water quality, Water pollution effects, *Vistula 
River, Warsaw, *Poland, Rivers, Plankton, 
Wastewater pollution, Saprophytic bacteria, Spe- 
cies composition, Bacteria. 


An investigation of plankton in a 59 km reach of 
the River Vistula at Warsaw, Poland, indicated a 
saprobity index of 1.9 for phytoplankton and 2.1 
for zooplankton and a water quality class of 2, 
requiring treatment before consumption. The sam- 
pling was done twice a month over two annual 
cycles, from February 1977 to April 1979. A total 
of 128 plant taxa and 152 animal taxa were identi- 
fied. The most common were Rotatoria (72 spe- 
cies), Bacillariophyta (67), Ciliata (54), Eugleno- 
phyta, (15), and Cladocera (9). The composition 
and numbers of plankton depended on water fertil- 
ity, season, and water temperature. The same 
plankton species dominated the community in the 
same seasons of both years. Species compositions 
were similar above and below sewage inflow 
points, probably because the Vistula is deep and 
wide. (Cassar-FRC) 

W82-06021 


CONTINUOUS MONITORING OF CYANIDE 
CONCENTRATION IN SURFACE WATER 
(KONTINUIERLICHE UBERWACHUNG DER 
CYANID-KONZENTRATION IN OBERFLA- 
CHENWASSER), 

Ruhrverband, Essen (Germany, F.R.). Chemisches 
und Biologisches Lab. 

F. Dietz, H. D. Frank, and G. Teske. 

Wasser, Luft und Betrieb, Vol 26, No 1/2, p 17-21, 
1982. 6 Fig, 2 Tab, 15 Ref. (No English summary). 


Descriptors: *Cyanide, Surface water, *Monitor- 
ing, Pollutants, Rivers, Potassium compounds, 
Heavy metals, Cadmium, Copper, Zinc, On-site 
investigations, Laboratory equipment, Potentiosta- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


tic measurement, *Federal Republic of Germany, 
*Ruhr River, *Pollutant identification. 


The potentiostatic method of Schwarz and Simon 
for the continuous monitoring of cyanide concen- 
trations in water was tested in the laboratory for 
accuracy and, following successful results, in situ 
on the bank of the Ruhr River in the Federal 
Republic of Germany. With this method, the sub- 
stance to be measured does not participate in the 
charge exchange on the measuring electrode but 
reacts with the metal ions of the electrode (in this 
case, cyanide reacts with silver). The apparatus 
used in the method is the DIGOX CN-2. Distilled 
water was used as a control. Ruhr water with an 
added concentration of 50 micrograms CN/;iter 
was tested, and the DIGOX CN-2 registered 76% 
of potassium cyanide compared with control, all 
cyanide in copper, zinc, and cadmium complexes, 
but only 4-7% in nickel complexes; registering of 
cyanide-iron complexes was expectedly low. Re- 
sults showed that the added cyanide ions were not 
taken up by heavy-metal solutions even after sever- 
al days. In situ, the apparatus was set up in a guage 
station. The efficiency of the system was tested by 
dosing the analysis block with a solution of 50 
micrograms CN/liter with a stabilized solution of 
500 micrograms/liter potassium cyanide. The solu- 
tion was practically unchanged after a week. The 
practicalities of setting up and maintaining the 
system are discussed. (Gish-FRC) 

W82-06023 


ON THE LIMITS OF DETECTION OF TRACES 
OF VOLATILE ORGANICS IN WATER, USING 
AMBERLITE XAD-2 RESIN, 

La Trobe Univ., Bundoora (Australia). Dept. of 
Physical Chemistry. 

R. Care, J. D. Morrison, and J. F. Smith. 

Water Research, Vol 16, No 5, p 663-665, May, 
1982. 2 Tab, 16 Ref. 


Descriptors: *Ion exchange, *Organic compounds, 
*Detection limits, *Pollutant identification, Resins, 
Trace levels, Hydrocarbons, Water analysis, Am- 
berlite XAD-2 resin. 


XAD-2 resin proved unsuitable for detection of 
very low levels of organic compounds in water. In 
blank Experiments the well-cleaned resin contin- 
ued to emit trace amounts (0.1-1 ppb) of toluene, 
styrene, benzene, undecane, and substituted ben- 
zenes when extracted with diethyl ether. The 
source of the hydrocarbons may be breakdown of 
the resin or residues from breakdown under the 
Soxhlet cleaning procedure. (Cassar-FRC) 
W82-06028 


THE MOLECULAR MASS DISTRIBUTION OF 
ORGANIC COMPOUNDS IN ACTIVATED 
SLUDGE PLANT EFFLUENT DETERMINED 
BY MEANS OF GEL PERMEATION CHROMA- 
TOGRAPHY, 

National Inst. for Water Research, Pretoria (South 
Africa). 

R. A. van Steenderen, and A. Malherbe. 

Water Research, Vol 16, No 5, p 745-748, May, 
1982. 3 Fig, 16 Ref. 


Descriptors: *Wastewater analysis, *Organic com- 
pounds, *Pollutant identification, Gel permeation 
chromatography, Activated sludge process, Or- 
ganic carbon. 


Determination of molecular mass distribution of 
dissolved organic carbon in wastewater effluent by 
gel permeation chromatography produced serious 
errors. About 57% of the dissolved organic car- 
bons were in the undefined region spread over 90 
fractions, many of which contained sub-milligram 
quantities of organic carbon. The largest error was 
produced by background interference from the gel 
column. (Cassar-FRC) 

W82-06030 


A BIOASSAY TECHNIQUE USING TETRAHY- 
MENA PYRIFORMIS FOR THE RAPID AS- 
SESSMENT OF TOXICANTS IN WATER, 
National Inst. for Water Research, Pretoria (South 
Africa). 

J. L. Slabbert, and W. S. G. Morgan. 
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Water Research, Vol 16, No 5, p 517-523, 1982. 6 
Fig, 2 Tab, 34 Ref. 


Descriptors: *Bioassay, *Oxygen uptake, *Toxic- 
ity, *Pollutant identification, Water pollution ef- 
fects, Tetrahymena pyriformis, Protozoa, Water 
analysis, Industrial wastewater, Ammonium, Cad- 
mium, Copper, Cyanide, Lead, Mercury, Parath- 
ion, Pentachlorophenol, Phenol, Zinc. 


The respiratory response of the protozoan, Tetra- 
hymena pyriformis, was used in a bioassay proce- 
dure to detect toxic substances. The simple tech- 
nique produced results within 10 min. Oxygen 
uptake rates of the organisms in test solutions were 
compared with that of the control, 7.2% per min. 
Minimum concentrations in mg per liter of the 
toxic substances detectable by this method were: 
ammonium-N, 270-275; cadmium, 0.1-0.5; copper, 
0.1-0.5; cyanide, 0.013-0.014; lead, 0.001-0.01; mer- 
cury, 0.1-0.5; parathion, 0.01-0.05; pentachloro- 
phenol,0.005-0.01; phenol, 85-90; and zinc, 0.1-0.5. 
Although this method is not sensitive enough to 
detect most substances at the levels used in drink- 
ing water standards, it is suitable for monitoring 
industrial effluents. (Cassar-FRC) 

W82-06032 


COMPARATIVE STUDY ON ORGANIC CON- 
STITUENTS IN POLLUTED AND UNPOLLUT- 
ED INLAND AQUATIC ENVIRONMENTS--III. 
PHENOLS AND AROMATIC ACIDS IN POL- 
LUTED AND UNPOLLUTED WATERS, 

Tokyo Metropolitan Univ. (Japan). Dept. of 
Chemistry. 

G. Matsumoto. 

Water Research, Vol 16, No 5, p 551-557, May 
1982. 2 Fig, 2 Tab, 33 Ref. 


Descriptors: *Organic compounds, ‘*Phenols, 
*Aromatic compounds, *Pollutant identification, 
Water pollution sources, *Fate of pollutants, 
*Tokyo, Japan, Organic acids, Phenolic acids. 


Samples of polluted river waters in the Tokyo area 
and unpolluted river, brook, reservoir, and pond 
waters from the Ogasawara (Bonin) Islands were 
analyzed for phenols and aromatic acids. The phe- 
nolic acids (p-hydroxybenzoic, vanillic, syringic, p- 
coumaric, and ferulic acids) and o- and m-hydroxy- 
benzoic acids were found at concentrations of < 1 
micrograms per liter in both polluted and unpollut- 
ed waters. The major sources of the phenolic acids 
were vascular plants and their detritus. Pentachlor- 
ophenol, Bisphenol A, and terephthalic and trime- 
sic acids, found in polluted waters but not in unpol- 
luted waters, were attributed to human activity 
(pesticides, industrial wastes). The ratios of p-cou- 
maric and ferulic acids exressed as carbon/total 
organic carbon and the ratios of these acids ex- 
pressed as carbon/extractable organic carbon with 
ethyl acetate suggest that the contributions of vas- 
cular plants to polluted and unpolluted waters are 
not nearly equal. Ratios of syringic acid (not found 
in most gymnosperms) to vanillic acid were higher 
in polluted waters, indicating a smaller contribu- 
tion of angiosperms relative to gymnosperms in 
polluted waters than in unpolluted waters. (Cassar- 
FRC 


) 
W82-06033 


INFLUENCE OF TEMPERATURE AND TIME 
OF INCUBATION ON THE ESTIMATION OF 
BACTERIAL NUMBERS IN TROPICAL SUR- 
FACE WATERS, 

Singapore Univ. Dept. of Microbiology. 

W. C. Jen, and R. G. Bell. 

Water Research, Vol 16, No 5, p 601-604, May, 
1982. 2 Fig, 13 Ref. 


Descriptors: ‘*Bacterial analysis, *Incubation, 
*Temperature effects, *Pollutant identification, 
Tropical regions, Water analysis, Heterotrophic 
bacteria, Singapore. 


An incubation regime of 30 C for 72 hours was 
recommended as a standard procedure for Aerobic 
Plate Counts of bacteria in warm tropical surface 
waters. This conclusion was reached after statisti- 
cal analysis of results from incubation experiments 
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on water samples collected from a flowing storm 
drain in Singapore, April-September 1980. Samples 
were incubated at 20, 25, 20, 35, and 40 C for 
periods of 24, 48, 72, 96 and 120 hours. Using a 
reference point of 20 C and 120 hours incubation, 
the 30 C regime had 120% of the cumulative plate 
counts, 25 and 35 C had about 95%, and 40 C had 
about 50%. All temperature curves leveled off at 
or before 72 hours. The results are consistent with 
the knowledge that bacteria in the tropics are well 
adapted to growing at 18-30 C. (Cassar-FRC) 
W82-06037 


DETERMINATION OF PHOSPHATE _IN 
WASTEWATER BY ION-EXCLUSION CHRO- 
MATOGRAPHY WITH FLOW COULOMETRIC 
DETECTION, 

Government Industrial Research Inst., Nagoya 
(Japan). 

K. Tanaka, and T. Ishizuka. 

Water Research, Vol 16, No 5, p 719-723, May, 
1982. 8 Fig, 1 Tab, 8 Ref. 


Descriptors: *Phosphates, *Wastewater analysis, 
*Chromatography, Ion exchange, Ion exclusion 
chromatography, *Pollutant identification, Resins, 
Industrial wastewater. 


Phosphates were determined in wastewater sam- 
ples by ion exclusion chromatography on a cation 
exchange resin in H+ form by elution with ac- 
etone-water. A flow coulometric detector was 
more effective than a conductometric detector. 
The chemical reaction of H+ ion formed from 
H3P04 and p-benzoquinone was monitored at a 
constant applied potential (+0.45V vs. Ag-Agl). 
Reasonable separation of phosphate from coexist- 
ing strong acid ions (chloride, sulfate, and nitrate) 
and carbonate was attained by elution with 60% 
(v/v) acetone-water. The calibration graph with 
the flow coulometric detector was linear over the 
concentration range 1-150 ppm. Results of analysis 
of influents and effluents from domestic and indus- 
trial wastewater samples by the present method 
and by the molybdenum blue method showed ex- 
cellent agreement. (Cassar-FRC) 

W82-06040 


SCANNING ELECTRON MICROSCOPE EVAL- 
UATION OF ROTATING BIOLOGICAL CON- 
TACTOR BIOFILM, 

Maryland Univ., College Park. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 5D. 
W82-06047 


A RAPID METHOD FOR DETERMINING THE 
TOXICITY OF CHEMICALS TO ACTIVATED 
SLUDGE, 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

For primary bibliographic entry see Field 5D. 
W82-06048 


WEAK ACID CONCENTRATIONS AND RIVER 
CHEMISTRY IN THE TOVDAL RIVER, 
SOUTHERN NORWAY, 

Central Electricity Research Labs., Leatherhead 
(England). 

For primary bibliographic entry see Field 2K. 
W82-06052 


POLYCHLORINATED BIPHENYL AND OR- 
GANOCHLORINE INSECTICIDE CONCEN- 
TRATIONS IN FORTY SEWAGE SLUDGES IN 
ENGLAND, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

A. E. McIntyre, and J. N. Lester. 

Environmental Pollution, Series B, Vol 3, No 3, p 
225-230, 1982. 1 Fig, 1 Tab, 23 Ref. 


Descriptors: *Organic compounds, *Sludge, Pol- 
lutant identification, Water pollution sources, In- 
dustrial wastes, Pesticides, *Insecticides, *Organ- 
ochlorines, *Polychlorinated biphenyls, England, 
*Path of pollutants. 


A study was undertaken to assess the magnitude 
and range of polychlorinated biphenyl (PCB) and 
organochlorine insecticide (OCL) concentration in 
a representative sample of British sewage sludges 
and to consider the possible implications of the 
results of sewage sludge disposal options. Grab 
samples of sludges from primary, mixed primary, 
and digested treatment stages were collected from 
forty sewage treatment works in England, cover- 
ing seven Water Authority areas. The method of 
analysis involved solvent extraction with hexane, 
cleanup by alumina/alumina-silver nitrate column 
chromatography, fractionation of PCB and OCL 
on a silica gel column, and analysis by electron 
capture gas-liquid chromatography. PCB concen- 
trations appear to have diminished in England 
since 1970. Concentrations of lindane, DDE and 
dieldrin were found to be in the low microgram/ 
gram range or less. Possible sources of these micro- 
pollutants in sewage and sludges are discussed. 
Dieldrin has been used both in industry as a moth- 
proofing compound for woollen products and in 
agriculture as a pesticide, but its use has recently 
been restricted. Lindane is used in industry and in 
the home for wood preserving in insecticidal for- 
mulations in addition to its agricultural use. (Baker- 


FRC) 
W82-06081 


DETERMINATION OF SULPHUR IN SNOW 
BY PROTON INDUCED X-RAY EMISSIONS 
(PIXE) METHOD, 

Toronto Univ. (Ontario). Dept. of Chemical Engi- 
neering and Applied Chemistry. 

S. Landsberger, R. E. Jervis, R. Lecomte, P. 
Paradis, and S. Monaro. 

Environmental Pollution, Series B, Vol 3, No 3, p 
215-223, 1982. 2 Fig, 2 Tab, 22 Ref. 


Descriptors: *Sulfur, *Snow, *Pollutant identifica- 
tion, Monitoring, *X-ray emission, Chemical analy- 
sis, Montreal, Canada, Path of pollutants. 


This paper reports the use of PIXE techniques in 
the quantitative determination of the total sulfur 
concentration in snow from the highly industrial- 
ized city of Montreal. Proton induced X-ray emis- 
sion (PIXE) employs a proton beam of 1.6 MeV to 
bombard the targets. A simple pre-concentration 
technique enabled the method to achieve detection 
limits as low as 19 ng/g for total sulfur concentra- 
tion in snow. An overall precision of 10% was 
achieved. Snow samples were gathered over a 24- 
hr period at four different locations around the 
perimeter of the island of Montreal. The latter part 
of February 1979 was chosen as the time to obtain 
the maximum amount of undisturbed snow in a 
single season. The northwest site, which is general- 
ly perceived as a less polluted area, had a sulfur 
concentration less than three times lower than the 
southeast site. The southeast site had shown one of 
the highest detectable amounts of sulfur dioxide in 
an earlier study. The PIXE method is recommend- 
ed as a convenient, non-destructive technique for 


rain, lake or river water analyses. (Baker-FRC) 
W82-06082 


WASTE WATER RECYCLING BY ION 
CHANGE: II, PARTIAL DESALINATION, 
Ben-Gurion Univ. of the Negev, Geersheba 
(Israel). 

Y. Egozy, E. Korngold, N. C. Daltrophe, and M. 
Rebhun. 


EX- 


Desalination, Vol 33, No 3, p 333-346, June, 1980. 


4 Tab, 5 Fig, 14 Ref. 


Descriptors: Wastewater, *Recycling, *Ion ex- 
change, Cost analysis, Desalination, Municipal ef- 
fluent, Water reuse, Wastewater treatment. 


Recycling of waste water by ion exchange was 
studied on a bench scale. Secondary municipal 
effluent, which had undergone lime flocculation, 
served as a feed for the ion-exchange system. Par- 
tial desalinatin was achieved by allowing part of 
the feed to bypass the strong acid cation exchang- 
er. The salt concentration was decreased from 
1Smeq/1 (750 ppm as CaC03) to 7-10 meq/1 (350- 
500 ppm as CaCQ3) and the organic matter, from 
70-100 mg /1 COD (Chemical oxygen demand) to 
about 25 mg/l. The leakage of organic matter in 


the partial desalination mode was somewhat higher 
than that found in complete desalination. The 
resins were found to be highly resistant to an 
attack of organic matter over a period of one year. 
Three possible resin arrangements were investigat- 
ed, and a cost analysis for one of them is presented. 
Since inexpensive chemicals, such as H2SO4 and 
Ca(OH)2, can be used for regeneration the system 
provides an economical method for recycling 
waste water for industry and agriculture. (Balaban- 
Boston) 
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Guam Univ., Agana. Water and Energy Research 
Inst. 

W. J. Zolan. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243619, 
Price codes: A04 in paper copy, AO1 in microfiche. 
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Descriptors: *Diatoms, *Water analysis, *Bioindi- 
cators, *Microscopic analysis, Water sampling, 
Nitzschia, Gomphonema, Water quality, Impaired 
water quality, Aquatic life, Aquatic populations, 
Urban runoff, *Indicators, Nutrient requirements, 
Nutrients, Nitrates, Phosphates, *Guam, Periphy- 
ton, *Pollutant identification. 


Periphytic diatoms were collected on immersed 
glass slides in five bodies of polluted/unpolluted 
freshwater for 10-14 days, concomitant to the col- 
lection of water samples on three separate days. 
The water samples were analyzed for 22 water 
quality parameters. Natural surfaces (plants, rocks, 
sediments) were also sampled for comparison of 
inhabitant diatom assemblages with the glass slide 
collections. Data from counting at least 750 diatom 
frustules on randomly-selected slide areas were 
used to calculate species diversity indices, a sample 
similarity index, and to determine whether diatom 
assemblages occur according to water quality or 
habitat type. Bodies of water from urban runoff 
had diatoms dominated by Nitzschia palea and low 
species diversity, particularly where nutrient (ni- 
trate and phosphate) enrichment occurred. Gom- 
phonema parvulum diatoms dominated ponded 
habitats where mineral nutrients were excessively 
low (below 0.020 mg/liter). High sample similarity 
between river stations over time indicated that 
district diatom assemblages exist accordig to water 
quality and habitat type. It was also noted that less 
diatom species numbers (over 33%) and species 
diversity occurred on the slides than on the natural 
substrata samples. (Zielinski- MAXIMA) 
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ORGANIC CONSTITUENTS OF MUTAGENIC 
SECONDARY EFFLUENTS FROM 
WASTEWATER TREATMENT PLANTS, 

Illinois University at Urbana-Champaign. Inst. for 
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WITH ATOMIC-ABSORTPION SPECTROM- 
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Descriptors: *Copper, *Water analysis, *Pollutant 
identification, *Atomic absorption spectrometry, 
Heavy metals, Trace metals, Analytical techniques. 


This paper describes a sensitive method for the 
determination of trace amounts of copper by 
atomic absorption spectrometry after extraction 
using 1,2-naphthoquinone (NQT) and _ isobutyl 
methyl ketone (IBMK). The NQT complex is 
stable in IBMK medium. The method has been 
successfully applied to the determination of copper 
in water, food and analytical reagents. By this 
method copper concentrations in the nanogram per 
milliliter range can be determined. It is possible to 
extract the complex over a wide range of acidities, 
and the complex is very stable in IBMK solution. 
In most instances the method offers a greater sensi- 
tivity for the determination of copper. The coeffi- 
cient of variation is generally smaller than that 
found in other determinations. By the NQT 
method, higher ratios of foreign ions can be toler- 
ated than is the case when other reagents are used. 
By extraction into IBMK the formation of toxic 
products in the flame is avoided. (Baker-FRC) 
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The sulfide content in leather industry waste 
waters and in sewage waters was determined in 
order to apply an indirect potentiometric method 
for the determination of sulfide by means of an 
iodide ion-selective electrode. The results obtained 
were compared with those obtained by means of 
standard methods such as photometry with di- 
methyl-n-phenylenediamine and iodometry. The 
reproducibility of the potentiometric method was 
similar to that of the photometric one. The stand- 
ard deviation of both methods is of the same order 
of magnitude. The photometric method could not 
be applied to the determination of sulfides in 
sewage water, as their concentration is close to the 
detection limit. The iodometric method could not 
be used for these samples, as its sensitivity is quite 
poor and it has a high blank. The potentiometric 
method with the iodide ion-selective electrode was 
very fast, about 30 minutes per analysis, sensitive at 
0.02 mg/liter, and reproducible. The method ap- 
plied, using sulfide separation from the interfer- 
ences, can be used for the determination of sulfides 
in samples with various and complex composition. 
(Baker-FRC) 
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Site-specific baseline biological studies in receiving 
waters of pulp and paper mill effluents provide the 
basis for logical, non-inferential comparison of 
before-and after conditions. They also allow more 
efficient environmental impact studies for obtain- 
ing permit renewal and /or facility-expansion per- 
mits. A pre-operational aquatic biology study 
should include seasonal records on biotic factors, 
especially indicator organisms such as benthic ma- 
croinvertebrates, periphyton, and fish, and physical 
factors such as dissolved oxygen, air and water 
temperature, conductivity, pH, discharge rate and 
stage elevation and tape-down. The study plan for 
baseline data collections on the Oconee River near 
Dublin, Georgia, at a site which would receive 
discharge from a newly planned paper mill is de- 
scribed. In this case study, the information gained 
was adequate to characterize the existing quality of 
the water at a relatively low cost. (Geiger-FRC) 
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Iron(II) analyses were conducted on oxygenated 
surface waters using bathophenanthroline. In the 
presence of dissolved, colloidal or complexed 
iron(III), the BPN method for iron(II) analysis 
employing pH values lower than 6.5 at extraction 
will unavoidably overestimate the concentration of 
iron(II) by a small but significant amount. The 
interference will increase dramatically as the pH at 
extraction is lowered. This potential for error must 
be added to results reported previously which 
were ascribed to the reduction of iron(III) under 
the influence of sunlight, acid and/or dissolved 
organic matter. A plausible explanation for this 
additional interference is the formation in the pres- 
ence of FEOH(2+) of a complex which is spectros- 
copically similar to the BPN-iron(II) complex. The 
variable magnitude of this interference can there- 
fore be ascribed to the presence of variable 
amounts of ferrous hydroxide in natural waters. 
This depends on the pH, the levels of colloidal 
iron(II) and organically complexed iron(III), and 
the analytical conditions used. These findings cast 
serious doubt on earlier claims made in the litera- 
ture that measurable levels of ferrous iron and 
higher levels of acid digestible ferrous iron exist in 
the oxygenated surface waters of lakes. Several 
interferences from ferrous hydroxide in colorime- 


57 


tric analyses for iron(II) might also be expected 
using other complexing agents. (Baker-FRC) 
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Wastewater, *Pollutant identification. 


A method is described for monitoring the mineral- 
ization of compounds in aqueous samples. In this 
method aliquots of both headspace gas and culture 
liquid were removed for analysis at various times. 
A single culture flask whose headspace gas was 
flushed periodically could not be used, since any 
carbon dioxide present is partitioned between the 
gas and liquid phases. The culture flask used con- 
tains 200 ml of sample with labeled substrate, and 
one control-replacement flask is readied with 200 
ml of sterile sample with labeled substrate. At each 
sampling time, 1/40th of the liquid and headspace 
gas was removed from the culture flask for 14-CO2 
recovery. This method was used to study mineral- 
ization of amino acids, starch, n-hexadecane and 
anthracene by microorganisms in river water, and 
of n-hexadecane and n-hexadecanoic acid by mi- 
croorganisms in sewage effluent. To obtain a rea- 
sonable evaluation of the mineralization ability of 
an aquatic environment, representative samples 
must be subjected to the chosen analytical proce- 
dure, and the larger the sample volume, the more 
reliable the evaluation will be. The need for a 
larger sample volume is particularly important 
when dealing with unpolluted aquatic environ- 
ments which have low densities of heterotrophic 
bacteria. (Baker-FRC) 
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Studies were conducted to develop a reliable 
method for the determination of a great number of 
organochlorines, including analyses in the presence 
of interfering PCBs and other co-extractives in 
river and harbor basin sediment. As an example of 
the practical application of this method, the results 
of a monitoring program in river and harbor basin 
sediment in the Netherlands are given. The sedi- 
ment sample was shaken twice with acetone, fol- 
lowed by water partitioning. The decanted water- 
acetone phase was extracted twice with petroleum 
ether. Recoveries with this method were carried 
out for clay soil, peat soil and river sediment. Mean 
recoveries and SD of 15 organochlorines were 
determined. The recoveries for compounds C-601 
and C-773, by-products of the aldrin and dieldrin 
synthesis, were only determined in river sediment 
7 days after spiking and were 90% for both com- 
pounds. In the period 1979-1980 water samples 
from Boven Merwede and Lake Ketelmeer were 
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analyzed for 17 different organochlorines. Only 
HCB, alpha-HCH and gamma-HCH were found. 
The mean concentrations for the three were 0.09, 
0.02 and 0.06 micrograms/liter in both water 
bodies. (Baker-FRC) 
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A method of analyzing large numbers of samples 
accurately with the minimum amount of inconve- 
nience is presented for determining total Kjeldahl 
nitrogen in surface fresh waters and organic 
wastes. The method calls for the conversion of 
organic nitrogen compounds to ammonium sulfate 
by a catalytic (red mercuric oxide) acid-sulfate 
digestion. The digestion time is 3 hr and allows a 
maximum of 36 samples, 2 blanks, and 2 standards 
to be processed simultaneously. No pH adjustment 
is required after the digestion. Calibration curves 
covering the ranges of 0.5 - 100 micrograms am- 
monium-nitrogen/liter and 10-1000 micrograms 
ammonium-nitrogen/liter were linear within 2%. 
The detection limit of the method was 0.5 micro- 
grams total Kjeldahl nitrogen/liter. The concentra- 
tion range of TKN for which the method is usable 
is 0.5 micrograms nitrogen/liter to 30 mg nitro- 
gen/liter. The method displays a high tolerance to 
interferences from copper, iron, mercury and hard- 
ness. The digestion procedure gave a high recov- 
ery and reproducibility over a wide range of nitro- 
gen compounds tested. The digestion procedure 
requires no supervision while in progress, and the 
colorimetric step for the determination of ammonia 
using a continuous flow method proceeds at a rate 
of 60 samples per hour. (Baker-FRC) 
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The analysis of trace elements in geothermal 
waters by the time consuming but sensitive method 
of spark-source mass spectrometry (SSMS) is de- 
scribed. To collect elements having quite different 
chemical properties such as alkalies, transition ele- 
ments, and elements occurring in anionic form, a 
physical preconcentration step is recommended. 
Chemical preconcentration is carried out by co- 
crystallization on 1-(2-pyridylazo)-2-naphthol or 
chelation by 8-hydroxyquinoline followed by ad- 
sorption onto activated carbon. The relative sensi- 
tivity factors appear to be independent of the salt 
content of the graphite electrodes, but the preci- 
sion of SSMS is slightly poorer than that obtained 
for neutron activation. However, SSMS has a 
more uniform elemental sensitivity and allows for 
the determination of elements for which neutron 
activation is not suitable, such as lead and tin. 
(Geiger-FRC) 
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A simple and specific quantitative high perform- 
ance liquid chromatography (HPLC) technique for 
determining methomy] residues in water and fruit 
samples is described. Extraction is done with ethyl 
acetate, and HPLC separation is carried out on a 
reversed phase column with ultraviolet (UV) de- 
tection. The method allows simultaneous detction 
of methomyl and its degradation product, metho- 
myl-oxime. Using a combined detection system of 
UV- and electrochemical detectors in series, meth- 
omyl could be determined at the 1 nanogram/ 
milliliter level and methomyl-oxime at the 100 
picogram/milliliter level in water. The recovery 
rate in the range of 0.01-1 micrograms/gram was 
101.4 plus or minus 6% in fruit crops (apples) and 
93.7 plus or minus 4% in water. (Geiger-FRC) 
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(Ger- 


Trace levels of nickel were determined in water, 
wastewater, and other materials by voltammetry. 
DC or differential pulse voltammetry was applied 
after prior interfacial accumulation by an adsorp- 
tion layer of dimethygloyoximate at the hanging 
mercury drop electrode. In aqueous media as little 
as 1 ng per lier of Ni may be detected with good 
precision and accuracy. The pretreatment for natu- 
ral water involved filtration of particulate matter; 
ultraviolet irradiation to release heavy metals 
bound to organic matter; determination of Cu, Pb, 
Cd, and Zn in acid solutions; determination of Ni 
and Co after neutralization with 0.5 ml of 4M 
ammonia-ammonium chloride buffer, and addition 
of 20 microliters of 0.1 M dimethylglyoxime to a 
20 ml sample. Nickel levels (in micrograms per kg) 


in some aqueous samples were 0.187 in a tap water; 
municipal wastewater, 1.49; municipal wastewater 
effluent, 3.96; and rain water at Dortmund, Ger- 
many, 4.73. (Cassar-FRC) 
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A _ high-performance _liquid-chromatography 
(HPLC) method was developed for detecting as 
little as 0.005 milligram/liter of 3-trifluoromethyl- 
4-nitrophenol (TFM) and Bayer 73 lampricides 
simultaneously in water. The procedure requires 
only minutes per sample and is specific. A com- 
bined buffer and internal standard reagent is added 
to the water sample, which is then injected 
through a Sep Pak C18 disposable cartridge. The 
cartridge adsorbs and retains both the lampricides 
and the internal standard. Elution with methanol 
provides cleanup and concentration of the sample 
before HPLC analysis on an MCH 10 reverse 
phase column. A methanol:acetate buffer acts as 
the mobile phase at 2 milliliter/min and detection 
occurs by ultraviolet spectrophotometry at 330 (or 
254) nanometers. A microprocessor data system 
quantifies off-scale peaks and gives results directly 
in milligram/liter. (Geiger-FRC) 
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Thirteen water quality laboratories throughout the 
United States participated in a program to evaluate 
the effectiveness of ARCAT (a rapid coliphage 
analysis technique) in enumerating coliphages in 
natural waters and to verify correlations between 
coliforms and coliphages in these water systems. 
Water samples were analyzed for fecal and total 
coliforms and for coliphages detected by the broa- 
drange Escherichia coli C host. The data were 
analyzed statistically to determine whether a rela- 
tionship existed between fecal or total coliforms 
and coliphages. A linear relationship was found to 
exist between coliphages detected with the E. coli 
C host and fecal or total coliforms. These correla- 
tions were highly significant. These study results 
demonstrate that the ARCAT procedure provides 
a rapid, inexpensive means for enumerating coli- 
phages in waters containing at least six coliphages 
per 100 milliliters within 6 hours. The coliphage 
levels can then be related to coliforms to give a 
quick indication of the number of coliform bacteria 
in potentially contaminated waters. The sensitivity 
of the test must be improved before it can be used 
for potable water systems. (Carroll-FRC) 
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Direct counting of microbial cells stained with 
fluorescent dyes is a commonly used method for 
determining the total standing crop of microorgan- 
isms in natural habitats, but it cannot differentiate 
specific types of bacteria nor distinguish between 
live and dead cells. The reduction of 2-(p-iodo- 
phenyl)-3-(p-nitrophenyl)-5-phenyltetrazolium 

chloride (INT) to extractable formazan has been 
shown to be correlated with oxygen uptake and 
respiratory activity. A simple method has been 
developed for combining fluorescent antibody 
staining and INT reduction to determine the num- 
bers of viable Thiobacillus ferrooxidans cells in 
aquatic habitats. The procedure, called FAINT, 
provides a rapid, accurate measure of species-spe- 
cific numbers of active cells and is more sensitive 
than conventional cultural techniques by at least 
one order of magnitude. The technique was used 
to investigate the distribution of T. ferrooxidans in 
both acidic and nonacidic sites. Comparisons 
among the FAINT technique and fluorescent anti- 
body staining alone or most-probable-number de- 
terminations in 9K broth showed that the use of 
most-probable-number techniques resulted in an 
underestimation of the number of viable cells by 
one to three orders of magnitude, while the flu- 
orescent antibody counts resulted in overestima- 
tion of the number of viable cells. The amount of 
difference varied with the sample site. (Carroll- 
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FRACTIONATION OF METAL FORMS IN 
NATURAL WATERS BY SIZE EXCLUSION 
CHROMATOGRAPHY WITH INDUCTIVELY 
COUPLED ARGON PLASMA DETECTION, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

W. S. Gardner, P. F. Landrum, and D. A. Yates. 
Analytical Chemistry, Vol 54, No 7, p 1196-1198, 
June, 1982. 2 Fig, 16 Ref. 
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tography, Trace metals, Chelation, Chemical anal- 
ysis, Separation techniques. 


Distilled water size exclusion chromatography 
with inductively coupled argon plasma detection 
was used to fractionate and measure forms of dis- 
solved metals in natural water filtrates. Chromato- 
grams for Ca and Mg showed three peaks each, 
suggesting the existence of three forms of each 
metal (possibly two associated with dissolved or- 
ganic matter and the third with metal carbonates) 
in the samples of Grand River and Lake Michigan 
waters. The separation mechanisms involve both 
molecular size and component polarity. For exam- 
ple, hydration enlarges molecular size. The type 
and size of the complexing anions also influence 
the fractionation behavior. (Cassar-FRC) 
W82-06545 


AMES SALMONELLA MUTAGENICITY 
ASSAYS ON WATER: DICHLOROMETHANE 
EXTRACTS VERSUS PREPARATION OF 
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National Inst. for Water Research, Pretoria (South 
Africa). 
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Bulletin of Environmental Contamination and 
Toxicology, Vol 28, No 6, p 641-646, June, 1982. 2 
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ing water, bioassay, Water analysis, Secondary 
wastewater, Activated sludge, Separation tech- 
niques, Membrane filters, Humus sludge. 


A direct method of preparing water samples for 
use in Ames Salmonella/microsome mutagenicity 
assays uses samples filtered through a membrane 
before mixing with agar to prepare the bottom 
agar layer for plate incorporation assays. This 
technique was compared to a procedure of testing 
dichloromethane liquid-liquid extracts of settled 
sewage, humus tank effluent, activated sludge ef- 
fluent and tap water samples. Results showed that 
in the direct test method, much smaller volumes of 
test samples are required, while time-consuming, 
expensive and complex extraction procedures are 
eliminated. When settled sewage and secondary 
treated wastewater were used, the direct test 
method proved more sensitive than the extraction 
test method because it yielded positive results more 
often and was not affected by toxic constituents. 
Although it could not match the sensitivity of the 
tests on highly concentrated extracts, and may be 
sufficient for screening drinking water supplies. 
(Geiger-FRC) 
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IN WATER BY COMBINED HIGH PERFORM- 
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Environmental Protection Agency, Research Tri- 
angle Park, NC. 
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Bulletin of Environmental Contamination and 
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dues, Water analysis. 


A rapid and sensitive method for the determination 
of aldicarb, aldicarb sulfoxide, and aldicarb sulfone 
by a method based on combined liquid chromato- 
graphy/mass spectrometry (LC/MS) is described. 
Analytical standards were extracted with dichloro- 
methane and dried by passage through a glass 
wool/sodium sulfate column. After drying, the 
column was rinsed with hexane; the rinse was 
combined with the extracts, and the whole sample 
was reduced to about 0.5 milliliters under a stream 
of dry nitrogen before reconstitution to 5 milliliters 
by the addition of hexane. The extracts were re- 
frigerated until LC/MS analysis, when they were 
reduced to 1.0 milliliters under a stream of liquid 
nitrogen. Average recoveries were 57% for aldi- 
carb, 110% for aldicarb sulfone, and 101% for 
aldicarb sulfoxide. MS compares favorably with 
other detectors in terms of sensitivity, and the 
selectivity of the MS and minimum cleanup time 
required are added advantages. (Geiger-FRC) 
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factors, Isolates, Oxygen levels, Pollutants, *New 
Brunswick, *Systematics. 


Subsurface water samples were collected from the 
Saint John River in October, February and 
August, one mile above and one mile below the 
effluent outflows of a food processing plant and a 
dairy. Aerobic heterotrophic bacteria were isolat- 
ed, enumerated and identified where possible. The 
isolates were also examined for enzyme activity. 
The temperature and pH of the river water were 
determined at the time of sampling and the 24 hour 
mean flow rate between sampling locations was 
recorded. The fluctuation in the genera of bacteria 
observed indicated that seasonal factors influenced 
the bacterial population. Many of the isolates re- 
quired growth factors; the most common one was 
cyanocobalamin. The ability to store poly-beta- 
hydroxybutyrate was prevalent in the summer iso- 
lates, rare in the winter bacteria. The predominant 
bacteria in the winter samples were Alcaligenes, 
Flavobacterium, fluorescent Pseudomonas and 
Xanthomonas species. Zoogloea species were 
dominant in August. Chromobacterium, Entero- 
bacteriaceae and non-fluorescent Pseudomonas, as 
well as Zoogloea, were predominant in the Octo- 
ber samples. (WATDOC) 
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STUDY OF BACTERIA AT THE FLORENCE- 
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Seasonal river water samples obtained at the point 
source of the effluent from the McCain food proc- 
essing plant have been analyzed for numbers and 
types of heterotrophic bacteria by numerical tax- 
onomy and for temperature and pH. Bacterial 
counts varied from 10,000 to 1 million (CFU/ml). 
Forty per cent of the September river samples 
required growth factor and 17-32% required un- 
known growth factors. This growth factor require- 
ment was shown again to be seasonal. The Febru- 
ary isolates were more versatile nutritionally and 
more of the isolates utilized a wide range of sub- 
strates. The winter organisms were able to grow 
well at a wide temperature range in contrast with 
the September isolates which did not grow at 4 C. 
The starch discharged by the food processing plant 
did not produce an increase in starch hydrolyzing 
bacteria. The samples obtained above and below 
the point source of the effluent yielded isolates of 
similar characteristics, whereas the effluent isolates 
were distinctly different indicating that the effluent 
bacteria were not retained as a major segment of 
the river bacterial population. It was concluded 
that the effluent bacteria were diluted by the river 
to numbers below detection by the methods em- 
ployed in this study. (WATDOC). 

W82-06560 


BACTERIA UNDER THE ICE, 

T. Kaneko, M. A. Holder-Franklin, and M. 
Franklin. 

In: Methods of Studying Population Shifts in 
Aquatic Bacteria in Response to Environmental 
Change. Scientific Series No 124, 1981. Inland 
Waters Directorate, Ottawa, Ontario, Canada, 
1981. p 34-42, Fig, Tab. 


Descriptors: *Taxonomy, *Numerical analysis, 
*Bacterial populations, *Ice, *Pollutant Identifica- 
tion, Water quality, Reference strains, Pseudo- 
monas fluorescens, Aeromonas, Derxia, Flavobac- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—lIdentification Of Pollutants 
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All February isolates which survived the culturing 
procedures were analyzed by numerical taxonomy. 
The analysis included reference strains and effluent 
isolates which rarely clustered with their river 
counterparts. The clustered strains were identified 
by classical methods and the identification was 
supported by DNA analysis. The predominant spe- 
cies found at both river sites were P. fluorescens 
biotypes B, E and F and Flavobacterium. P. stut- 
zeri as well as other nonspeciated Pseudomonas 
were also observed. River clusters were identified 
also as Klebsiella, Aeromonas, Sphaerotilus natans 
and Azotobacter. The effluent clusters, which con- 
tained only strains from the effluent, included 
Derxia, Aeromonas, Pseudomonas, Alcaligenes 
and Pseudomonas sp. The data base of the numeri- 
cal taxonomy made it possible to group strains to 
simplify the classification and to identify their loca- 
tions. The bacteria isolated from the river two 
miles apart showed great similarities and the dilu- 
tion of the effluent strains indicated that bacteria 
introduced into the river by the effluent did not 
become part of the free-floating population down- 
stream. These findings supported the preliminary 
work of Chalifour and  Holder-Franklin. 
(WATDOC) 
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Seasonal and diurnal changes in the heterotrophic 
bacterial community isolated from the Meduxne- 
keag River at the Environment Canada monitor, 
Belleville, N.B., were observed in March, July, 
September and October. A detail of the numerical 
taxonomy is presented to show the efficacy of 
using this method to detect population shifts. The 
variety of species observed in these samples indi- 
cated a complexity of the bacterial flora not ob- 
served previously. Although temperature is a 
highly selective environmental parameter, it was 
shown in this study that a very diverse population 
was present in September and October in samples 
taken two weeks apart and at the same tempera- 
ture. Aeromonas, Flavobacterium and non-fluores- 
cent Pseudomonas were predominant in Septem- 
ber, whereas in October owing to the diurnal vari- 
ation certain species predominated according to 
sampling time. Beginning at noon, Pseudomonas 
carophylli, a non-fluorescent organism, and Xanth- 
omonas campestris were preeminent. At early eve- 
ning, P. fluorescens obtained a clear majority and 
only two strains of P. carophylli remained. An- 
other shift placed the Flavobacterium in greater 
numbers by midnight. The March samples demon- 
strated very low numbers clustering with great 
heterogeneity in the samples. The shift to fluores- 
cent Pseudomonas observed in other winters at 
other sampling sites was not seen. A variety of 
organisms were isolated in July with a slight shift 
to the more fermentative groups. Diurnal variation 
was not as apparent in March and 
July. (WATDOC) 
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Diurnal variation in certain biological, physical 
and chemical parameters was observed in water 
samples collected from the Dunbar River, a pris- 
tine woodland stream, periodically during a 56- 
hour period in August. A reduction in 02, pH, C 
and P was accompanied by a decrease in chloro- 
phyll and bacterial counts in water and sediment 
incubated at 20 C. As darkness descended, the 
turnover time took a noticeable upswing followed 
by buildup in N03 and eventual peaking of the 
Vmax. Dusk also brought an increase in sediment 
counts at 5 C. Another peak was observed in these 
sediment psychrophiles at dawn. Species varied 
somewhat- an increase in fermentative enterics was 
observed during the day, with the converse true of 
the aerobic, non-fermentative group. The modest 
cycling of species in ;this study was also observed 
in the Meduxnekeag in a previous summer study. 
The factor analysis demonstrated the clear differ- 
ences in the sediment and water populations. Links 
between these populations are only speculative 
from the results reported here. (WATDOC) 
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TERIA IN THE SEDIMENT WATER PHASES 
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The Meduxnekeag and Dunbar rivers, in addition 
to having differing water uses and physico-chemi- 
cal parameters, show large differences in sediment 
structure. The Meduxnekeag has a dark grey silty 
mud, whereas the Dunbar has a coarse gravel. The 
sediment counts are always at least one order of 
magnitude greater than the river counts. Counts in 
the Meduxnekeag sediment are about ten times 
higher than counts in the Dunbar sediment. Corre- 
lations between total heterotrophic counts in sedi- 
ment and water are insignificant. There is thus 
little overall interchange in numbers. The Medux- 
nekeag sediment is highly typical of these river 
systems in lacking fluorescent pseudomonads. The 
Dunbar sediment harbours twice as many obligate 
aerobes as does the overlying water. The sediment 
populations in both rivers accumulate more PBH 
than the water populations, have a lower frequen- 
cy of anaerobiosis and fermentation, are more me- 
sophilic and less proteolytic and lipolytic. Four 
factors express the variability in the Meduxnekeag 
populations. Only three factors emerge for the 
Dunbar populations. These three factors all have a 
strong oxidative bias. Oxidative bacteria are be- 
lieved to reside in the Dunbar sediment and possib- 
ley seed the overlying water. These populations 
are more affected by changes in water parameters 
than the water populations. Fermentative bacteria 
are believed to reside in the Meduxnekeag sedi- 
ment and seed the overlying water. The Meduxne- 
keag sediment populations are largely unaffected 
by changes in the physico-chemical nature of the 
water. Viable counts in the Meduxnekeag water 
are influenced primarily by rainfall and organic C. 
Sediment populations are only effected by NH4. 
Ammonia is the key variable influencing both sedi- 
ment and water counts in the Dunbar. These dif- 
ferences between sediment populations are attribut- 
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able largely to the difference in sediment structure. 
(WATDOC) 
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The OECD International Programme on Eutro- 
phication has been designed for cross sectional 
comparison of lakes to provide management with 
simple tools to evaluate nutrient reduction, particu- 
larly phosphorus, necessary to alleviate excessive 
eutrophication. The scope of the Canadian pro- 
gramme was to test the applicability of the overall 
OECD results on a set of data not included in the 
original elaboration with three main objectives in 
mind; clarification of the extent to which lakes of 
an unspecified nature exhibit statistical properties 
similar to the OECD lakes, clarification and identi- 
fication of the limits of transferability, identifica- 
tion of conditions which need further evaluation. 
The Canadian lakes data base represents a collec- 
tion of information from personal communication 
with various workers involved in major limnologi- 
cal projects as well as that contained in the litera- 
ture. It has been subdivided into seven major geo- 
graphical regions which are treated separately. In a 
diagnostic sense, the majority of Canadian lakes 
tested show statistical behaviour similar to that of 
the OECD lakes, particularly in regard to the 
relationships between annual mean chlorophyll and 
annual mean phosphorus, annual mean phosphorus 
and flushing corrected inflow phosphorus concen- 
tration, and annual mean chlorophyll and flushing 
corrected inflow phosphorus concentration. How- 
ever, application of the results for predictive pur- 
poses requires care. A number of limiting condi- 
tions were identified under which applicability and 
transferability of OECD results are either question- 
able or should be done with utmost care. These 
include situations where: euphotic zone depth/ 
mean depth is substantially greater than one; hy- 
draulic load is high (q sub s is greater than 50 m/ 
y). flushing rate is more than twice/year and/or 
lakes with irregular flushing regimes either season- 
ally or over consecutive years; high mineral turbi- 
dity or a high degree of humic staining exists; N/P 
ratios are greater than 5 and/or P execeeds 100 
mg/cu m; phosphorus is relatively inert (e.g. as 
apatite) or internal loading is substantial and dy- 
namic equilibrium has not been attained as in the 
case of increasing or decreasing nutrient loads. 
(WATDOC) 
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crophytes, Metals, Nitrogen, Phosphorus, *Pollut- 
ant identification, *Lake Erie, *Lake Ontario, 
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Six marshes adjacent to the Great Lakes were 
investigated to evaluate their beneficial and/or det- 
rimental effects on the water quality of the lakes. 
The nutrient (N and P ) and trace element (Pb, Cu, 
Cr, Ni, Cd, As and Hg) concentration changes in 
marsh water, the geochemistry of sediments, and 
the nutrient and trace element uptake by marsh 
plants and their biomass production were investi- 
gated. The marsh water retained pH values of 
between 7.8 and 8.4, and the sediments were sub- 
merged mineral soils with pH ranging between 6.9 
and 7.2 with more than half of the particles in the 
silt size (2-63 micro m) fraction. Concentrations of 
nutrients and trace elements in march water and 
sediment were compared with those found in lakes 
Ontario and Erie. Large differences were observed 
between the concentrations of various forms of 
nitrogen present in marsh, lake and stream water. 
Most of the nitrogen present in the marsh water 
was in the form of organic nitrogen. Dissolved 
oxygen concentration in the marsh water during 
summer months remained relatively high (4-8 mg 
per L). The nutrient input to the marshes affected 
the aboveground biomass production and the spe- 
cies composition in the marshes. Submerged ma- 
crophytes accumulated higher concentrations of 
Pb, Cr, Ni, Cd, Co and Cu than the emergent 
macrophytes. All of the marshes studied showed a 
high capacity to retain nutrients and metals. The 
degree of this retention depended on the hydrolo- 
gical regime and species composition in the marsh. 
It was calulated that a complete discharge of the 
marshes into the adjacent lakes would contribute 
only negligible quantities of N Nd P in relation to 
the loadings from other sources. (WATDOC) 
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This study describes an interlaboratory comparison 
of the analysis of polychlorinated biphenyls 
(PCBs) (a 1:1 mixture of Aroclors 1254 and 1260) 
at concentrations of about 1 ppm in 10 to 20 spiked 
wet sediment. The average coefficient of variation 
(16.2%) of the present study is very similar to 
previously reported results in other interlaboratory 
PCB studies at comparable levels. The variation of 
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results among laboratories in this study appears to 
be due to the variation in quantitation methods 
more than to the variation in extraction and 
cleanup procedures. The laboratories that used the 
Webb-McCall quantitation procedure gave better 
accuracy and precision than those that used other 
quantitation procedures. (WATDOC) 
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In 1975 and 1979, surface water samples were 
collected on the Upper Niagara River for a wide 
variety of analyses including nutrients, major ions, 
trace metals, toxic organic contaminants and mi- 
crobiological parameters. Results indicated higher 
concentrations of nutrients, trace metals and bacte- 
riological parameters in the Tonawanda Channel 
than in the Chippawa Channel of the Upper Niag- 
ara River. Major ion Concentrations have re- 
mained relatively constant between 1975 and 1979. 
Nutrients data remain unchanged except for an 
increase in nitrate nitrogen and a decrease in par- 
ticulate organic carbon. Total iron concentrations 
and total and fecal coliform counts in the 
Tonawanda Channel frequently exceeded water 
quality objectives of the 1972 Canada/United 
States Great Lakes Water Quality Agreement. 
(WATDOC) 
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The present paleolimnological study, which deals 
essentially with the geochemical and biological 
characteristics of the most recent sediments of Lac 
Laflamme, is part of an integrated research pro- 
gram recently initiated by Environment Canada. 
This research program is aimed at achieving a 
better understanding of the effects produced on the 
environment by the fallout of pollutants transport- 
ed over long distances in the atmosphere. This 
report deals with the geochronological and geo- 
chemical aspects, and with the composition and 
abundance of the fossil groups of algae and crusta- 
ceans over time. The stratigraphic increase in 
137Cs, Na, Cu S, Ca, Hg, Ni, Pb and Zn, begin- 
ning primarily in the levels corresponding to the 
1940s, reflects the quantities of these elements re- 
leased into the atmosphere by various anthropoge- 
nic activities. However, for the same period of 
time, there is a slight decline in Al and Ca levels in 
the sediments of Lac Laflamme, which may be 
attributable to the greater mobility of these ele- 
ments as a result of the effects of precipitation 
acidification. To date, the high capacity of the 
loose sediments in the lake for ion exchange has 
prevented acifification of the lake’s waters, which 
still maintain a pH level of approximately 6.1. This 
neutralization capacity has thus enabled the paleo- 
communities of algae and cladocerans to remain in 
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equilibrium over the past several hundred years. 
(WATDOC) 
W82-06577 


EVALUATION OF A SYSTEM TO AUTOMATI- 
CALLY SAMPLE ZOOPLANKTON FROM THE 
DISCHARGE OF DAMS, 

Cooperative Fishery Research Unit, 
Massachusetts 

R. A. Rosen. 

Water Resources Bulletin, Vol 18, No 1, p 147-152, 
February, 1982. 1 Fig, 2 Tab, 18 Ref. 


Amherst, 


Descriptors: *Zooplankton, *Measuring instru- 
ments, Dams, Flow discharge, Crustaceans, *Sam- 
pling, Water quality, *Automatic sampling, *Mas- 
sachusetts, Connecticut River, Holyoke Pool. 


Although zooplankton are excellent biological in- 
dicators of water quality, they can be difficult or 
time consuming to routinely monitor. Swanson 
proposed a means to automatically sample plank- 
ton from the intake water at dams in 1965. Howev- 
er, although this system can reduce or nearly elimi- 
nate the labor involved in an extensive sampling 
program and can sample at any time for any dura- 
tion, it has received only modest use. Two sam- 
plers were operated continuously for more than 
two years to monitor the crustacean zooplankton 
influx into and discharge from the Holyoke Pool of 
the Connecticut River in Massachusetts. The sam- 
pling efficiency of these two samplers was evaluat- 
ed and compared to that of a conventional towed- 
net sampler. The automatic samplers efficiently 
sampled most species and size classes of crustacean 
zooplankton in a similar, but not consistently iden- 
tical, manner to the towed-net plankton sampler. 
The automatic sampler captured the smallest sized 
zooplankton more efficiently than the largest rep- 
resentatives. Mesh selection and sampler avoidance 
exerted different influences on the automatic sam- 
plers and on the towed-nets. The study results 
indicate that direct use of the results from automat- 
ic samplers, individually or in comparison with 
results from other automatic samplers, provides a 
valid and accurate assessment of plankton density 
and species composition in waters passing through 
a dam. (Carroll-FRC) 

W82-06628 


CHANGES IN EXTRACTABLE METAL CON- 
CENTRATIONS DURING STORAGE OF SUR- 
FACE WATER SAMPLES CONTAINING SEDI- 
MENTS, 

Department of the Environment, Vancouver (Brit- 
ish Columbia). Inland Waters Directorate (Pacific 
Region). 

For primary bibliographic entry see Field 2K. 
W82-06630 


RIGHT PLACE, TIME AND TECHNIQUE: 
RIGHT SAMPLE, 

ISCO, Inc., Lincoln, NE. 

D. M. Grant. 

Water-Engineering and Management, Vol 129, No 
7, p 28-32, June, 1982. 3 Fig, 3 Tab. 


Descriptors: *Sample preservation, *Water sam- 
pling, *Sampling, ‘Pollutant identification, 
Wastewater analysis, Sample preparation. 


The importance of proper sampling techniques, 
representative samples, and sample preservation in 
water and wastewater analysis are emphasized. 
Reliable analytical data are vital in water pollution 
control in the key areas of policy planning, pro- 
gram planning, and enforcement. The best method 
for obtaining the most representative sample de- 
pends on flow data, character and variability of the 
source, and the objective of the program. Two 
types of samples are discrete (grab) and composite. 
Discrete samples are preferred when the source 
does not flow continuously, when extreme condi- 
tions must be detected, when the source is relative- 
ly constant, and when time variations are needed. 
Composite samples may be simple, flow-propor- 
tional, or sequential. They give a good indication 
of average characteristics. Types of sample gather- 
ing systems are described: mechanical, forced flow, 
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and suction lift. Frequency of sampling depends on 
the variability of the source. Volume depends on 
the type of analysis. A table lists the required 
volume, type of container, preservative measures, 
and recommended holding time for about 50 
wastewater constituents. Generally, the minimum 
volume for discrete samples is 100 ml; for individu- 
al aliquots of composite samples, 25 ml, with a 
total composite volume of 4 liters or more. Refrig- 
eration is the most common sample preservation 
method to prevent chemical and microbiological 
activity during storage. Obviously, immediate anal- 
ysis is preferable to storing samples. (Cassar-FRC) 
2 


ALGAE AND CRUSTACEANS AS INDICATORS 
OF BIOACTIVITY OF INDUSTRIAL WASTES, 
Environmental Research Lab., Gulf Breeze, FL. 
G. E. Walsh, K. M. Duke, and R. B. Foster. 

Water Research, Vol 16, No 6, p 879-883, June, 
1982. 2 Fig, 5 Tab, 14 Ref. 


Descriptors: *Pollutant identification, *Industrial 
wastes, *Bioindicators, Toxicity, Water pollution 
sources, Bioassay, Pulp wastes, Pulp and paper 
industry, Algal growth, Crustaceans, Laboratory 
studies. 


The effects of 10 industrial waste samples on Selen- 
astrum capricornutum, a freshwater alga, and Ske- 
letonema costatum, a marine alga, were studied in 
laboratory bioassays. Effects on growth of these 
algae were compared to toxicity to crustaceans 
that are considered to be pollutant-sensitive spe- 
cies: Daphnia magna (freshwater) and Mysidopsis 
bahia (marine). The effluents tested included 
wastes from three paper mills, two textile mills, 
two fiber plants, an oil refinery, a chemical manu- 
facturing plant and a tannery. None was strongly 
inhibitory to algal growth, but all stimulated 
growth at low concentrations. No waste type ap- 
peared to be either more or less bioactive than any 
other. From the results it was concluded that algal 
growth bioassays with complex industrial wastes 
need not be conducted for longer than 4 days. 
Daphnia magna and Mysidopsis bahia were less 
sensitive to the wastes than were the algae. Algal 
data were valuable in calculating the 7-day, 10- 
year, low flow rates required for safe disposal of 
the effluents. Algal data indicated need for greater 
dilution and thus afforded a greater margin of 
safety than did animal data. (Baker-FRC) 
W82-06654 


DESIGN AND OPERATION OF A COLORIME- 
TRIC DETECTOR CONTROLLER, 

Natal Univ., Durban (South Africa). 

R. H. Turnbull. 

Water Research, Vol 16, No 6, p 801-808, June, 
1982. 10 Fig, 3 Tab, 2 Ref. 


Descriptors: *Design criteria, *Colorimetry, Water 
analysis, Water quality, Measuring instruments, 
*Pollutant identification. 


This report covers the design and operation of a 
suitable colorimeter based on the ADMI color 
method. The colorimetric detector controller is 
suitable for industrial applications with a color 
detection range of 100 ADMI units. The design is 
based on the measurement of the response in the 
blue, green, and red light bands covering the 400- 
700 nm spectrum. The fourth detector is used for 
detecting ferric ions in the range of 0-5 mg/liter, 
by detecting the color complex ferri-ferro-cyanide. 
With decreasing water quality, shorter light path 
lengths will be required, with corresponding re- 
duction in sensitivity. (Baker-FRC) 

W82-06656 


A WATER QUALITY INDEX FOR LAKE 
BEACHES, 

Eco-Recherche Ltd., Pointe-Claire (Quebec). 

For primary bibliographic entry see Field 5G. 
W82-06660 


ASSESSMENT OF WATER QUALITY IN 
CANALS OF EASTERN BROWARD COUNTY, 
FLORIDA, 1969-74, 


Geological Survey, Tallahassee, FL.. Water Re- 
sources Div. 

B. G. Waller, and W. L. Miller. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-194960, 
Price codes: AOS5 in paper copy, AO1 in microfiche. 
Geological Survey Water-Resources Investigations 
82-3, 1982. 70 p, 23 Ref, 20 Tab, 27 Ref. 


Descriptors: *Water quality, *Canals, 
*Wastewater, *Environmental effects, Land use, 
Urban runoff, Pollutants, Water sampling, Sedi- 
ments, Nutrients, Pesticides, Water analysis, Data 
collections, *Florida, Broward County. 


An intensive water-quality monitoring program 
was started in 1969 to determine the effects of 
man-induced contaminants on the water quality in 
the primary canal system of eastern Broward 
County, Florida. This report covers the first 6 
years of the program and provides a data hase that 
can be used to compare future changes in water- 
quality conditions. Most data indicate that beyond 
the small seasonal fluctuation in constituent level, 
the greatest adverse effect on the quality of water 
is caused by discharge of sewage and treated 
sewage effluent to the canals. The areas affected 
by sewage have greater concentrations of macron- 
utrients, trace metals, and pesticides than unaffect- 
ed areas. Major-ion concentrations were affected 
only by season and local lithology. Over the 6-year 
study a gradual decrease in macronutrient concen- 
tration and an increase in dissolved oxygen have 
occurred. This improvement in water quality is 
attributed to a decrease of sewage discharge into 
canals and better treatment of sewage effluents. 
(USGS) 

W82-06682 


ORGANIC SOLUTES IN GROUND WATER AT 
THE IDAHO NATIONAL ENGINEERING LAB- 
ORATORY, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div., and Geological Survey, Idaho Falls, 
ID. Water Resources Div. 

For primary bibliographic entry see Field 7C. 
W82-06688 


ORGANOCHLORINE RESIDUES IN FISH 
FROM LAKE MJOSA IN NORWAY, 

Institutt for Energiteknikk, Kjeller (Norway). 

E. M. Brevik. 

Bulletin of Environmental Contamination and 
Toxicology, Vol 26, No 5, p 679-680, May, 1981. 1 
Tab, 6 Ref. 


Descriptors: *Pesticide residues, *Fish, *Chlorinat- 
ed hydrocarbons, Pollutant identification, Air pol- 
lution, Polychlorinated biphenyls, DDT, Organic 
compounds, Hexachlorobenzene, *Lakes, Aquatic 
life, Norway, Mjosa Lake. 


Levels of total DDT, polychlorinated biphenyls 
(PCB), and HCB in livers of lagesild (Coregonus 
albula) from Lake Mjosa, Norway, did not change 
significantly, according to annual sampling from 
1974 to 1979. Total DDT ranged from an average 
of 0.7 to 3.1 ppm (fat weight basis); PCBs, 1.5 to 
6.7 ppm; and HCB, 0.11 to 0.29 ppm. These fresh- 
water fish samples contained only one fifth the 
levels of organochlorine compounds normally 
found in ocean fish from relatively un-contaminat- 
ed fjords and open ocean. (Cassar-FRC) 
W82-06697 


THE DISTRIBUTION OF HEAVY METALS IN 
THE BOTTOM SEDIMENTS OF THREE 
STREAMS IN THE KANSAS CITY, MISSOURI, 
METROPOLITAN AREA, 

Missouri Univ., Kansas City. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
W82-06702 


ON THE DETECTION OF MUTAGENIC/CAR- 
CINOGENIC ACTIVITIES IN WATER WITH 
THE SALMONELLA/MICROSOME _ TEST 
(AMES TEST(ZUM NACHWEIS MUTA- 
GENER/KANZEROGENER AKTIVITATEN IN 
WASSERN MIT DEM SALMONELLA/MIKRO- 
SOMEN-TEST (AMES-TEST)), 


Mainz Univ. (Germany, F.R.). Hygiene Inst. 

E. H. Pfeiffer. 

GWF, das Gas- und Wasserfach: Wasser/Ab- 
wasser, Vol 123, No 1, p 39-41, January, 1982. 16 
Ref. English summary. 


Descriptors: *Drinking water, *Ames test, *Car- 
cinogens, *Pollutant identificaion, *Mutagens, 
Testing procedures, Water quality, Pollutants, Sal- 
monella, Toxins, Bioindicators. 


The Ames test is described and its use for detecting 
mutagenic and carcinogenic substances in various 
waters is evaluated. The use of this test to identify 
carcinogens rests upon the assumption that a corre- 
lation exists between the mutagenic and carcino- 
genic effects of a given substance. However, this 
relationship appears to be restricted to compounds 
that react directly with DNA or that can be trans- 
formed metabolically into electrophilic alkylating 
substances. It is estimated that 75-90% of known 
carcinogens in the Ames test are also mutagens, 
and false negatives and positives each account for 
about 10% of substances tested. The Ames test is 
usually applied to newly developed chemicals, and 
its use in complex substances such as drinking 
water and dust opens up a new field. The test can 
indicate the presence of harmful substances in 
drinking water and point to multiplication and 
summation effects in the presence of certain other 
substances. Substances with antagonistic or inhibi- 
tory effects may affect the result, and the possibil- 
ity also exists that a substance may not be present 
in a concentration high enough to give a positive 
result. Thus the usefulness of the Ames test may be 
affected by the chemical preparation of the water 
sample for the test. Nevertheless the Ames test can 
be used to screen water for possible mutagenic 
and/or carcinogenic substances, after which fur- 
ther mutagenicity tests (e.g. cell culture) should be 
conducted. Animal experiments are necessary to 
test for carcinogenicity. (Gish-FRC) 

W82-06715 


MULTIPLE POTENTIOMETRIC SYSTEM FOR 
CONTINUOUS DETERMINATION OF CHLO- 
RIDE, FLUORIDE, NITRATE, AND AMMONIA 
IN NATURAL WATERS, 

Warsaw Univ. (Poland). Dept. of Chemistry. 

M. Trojanowicz, and R. Lewandowski. 

Fresenius’ Zeitschrift fur Analytische Chemie, Vol 
308, No 1, p 7-10, 1981. 2 Fig, 3 Tab, 9 Ref. 


Descriptors: *Monitoring, *Water analysis, *Po- 
tentiometers, *Pollutant identification, *Chlorides, 
*Fluorides, *Nitrates, *Ammonia. 


Chloride, fluoride, nitrate, and ammonia were si- 
multaneously determined in natural waters using a 
flow-through system suitable for routine monitor- 
ing. Sensors used were solid state chloride and 
fluoride electrodes, a nitrate PVC membrane elec- 
trode with solid silver contact, and a gas-sensing 
ammonia ORION 95-10 electrode. The incoming 
samples were segmented by air and mixed with 
appropriate buffering solutions before entering the 
measuring cells. The method was tested over the 
concentration ranges (in ppm) of 30-150 for Cl, 
0.08-0.4 for F, 5-20 for nitrate, and 0.05-0.5 for 
ammonia. The system was used to monitor tap 
water for 6 months and to monitor river quality at 
Warsaw for 2 months. Accuracy was about + or - 
10%. Time for analysis was 15 min. (Cassar-FRC) 
W82-06718 


THE USE OF AN ALGA CHLORELLA PYREN- 
OIDOSA AND A DUCKWEED LEMNA PERPU- 
SILLA AS TEST ORGANISMS FOR TOXICITY 
BIOASSAYS OF SPENT BLEACHING LIQ- 
UORS AND THEIR COMPONENTS, 

State Univ. of New York Upstate Medical Center, 
Syracuse. Dept. of Pediatrics. 

For primary bibliographic entry see Field 5C. 
W82-06721 


COMPARISON OF FILTRATION TECH- 
NIQUES FOR SIZE DISTRIBUTION IN 
FRESHWATERS, 





Edinburgh Univ. (Scotland). Grant Inst. of Geolo- 


gy. 

D. P. H. Laxen, and I. M. Chandler. 

Analytical Chemistry, Vol 54, No 8, p 1350-1355, 
July, 1982. 4 Fig, 4 Tab, 22 Ref. 


Descriptors: *Pollutant identification, *Filtration, 
*Natural waters, Water analysis, Particle size, Fil- 
ters, Screens, Separation techniques, Particulate 
matter, Suspended solids, Trace metals, Water pol- 
lution control, Sample preparation. 


A more systematic insight into the filtration of 
freshwaters was sought with emphasis on the fol- 
lowing points: to compare depth filters (Sartorius) 
and screen filters (Nuclepore) of different nominal 
pore size with a view toward determining their 
respective suitability for size distribution studies; to 
compare filtration using stirred and unstirred sam- 
ples, the former being designed to prevent or mini- 
mize accumulation of material on the filter; to 
compare size distributions based on immediate fil- 
tration in the field with filtration performed several 
hours later in the laboratory; and to compare filtra- 
tion through glass fiber filters with membrane fil- 
ters. It was concluded that screen filters (Nucle- 
pore) provided more accurate size fractionation, so 
long as the filter was not allowed to clog. No 
benefit was derived from stirring the sample during 
filtration. Field filtration was necessary to achieve 
the most reliable size fractionation. The criteria 
used to evaluate filtration properties are iron and 
manganese filtrate concentrations and scanning 
electron microscope examination of the filtered 
particulates. (Baker-FRC) 

W82-06731 


SALMONELLA SPP. IN THE WORKING ENVI- 
RONMENT OF SEWAGE TREATMENT 
PLANTS IN OSLO, NORWAY, 

Norges Veterinaerhoegskole, Oslo. Dept. of Food 
Hygiene. 

G. Langeland. 

Applied and Environmental Microbiology, Vol 43, 
No 5, p 1111-1115, May, 1982. 3 Tab, 21 Ref. 


Descriptors: Wastewater facilities, *Bacteria, Sal- 
monella, Human diseases, Oslo, *Norway, Sludge, 
Occupational hazard, *Pollutant identification. 


The presence of Salmonella spp. in the working 
environment and sewage sludge at three sewage 
works in Oslo was investigated. Ten series of sam- 
ples were taken at intervals of 2 months from April 
1979 to November 1980. The last three series also 
included samples from plant influent and effluent. 
Salmonella bacteria were isolated from surfaces 
and areas with hand contact in the treatment plant, 
from floor surfaces in the changing rooms, and in 
one case from floor surfaces in an eating room. 
The sewage sludge contained from 140 to 140,000 
Salmonella spp per 100 g dry weight. Raw and 
treated sewage contained an average of 130 and 3 
of these bacteria per 100 ml, respectively. There 
were poor correlation between the pattern of sero- 
types isolated from the sewage works and the 
patterns of those which were registered among the 
population of Oslo during the investigation. Nei- 
ther enteropathogenic bacteria nor parasite eggs 
were found in fecal samples from employees at the 
plant. The health aspects of the situation are con- 
sidered. With the exception of Salmonella paraty- 
phia-B, the Salmonella strains found are unlikely to 
cause disease after oral intake at these levels. How- 
ever, if contamination of a suitable foodstuff 
occurs, multiplication of these Salmonella strains 
could reach the level required for an infective 
dose. (Baker-FRC) 

W82-06734 


EVALUATION OF CELL LINES AND IMMUN- 
OFLUORESCENCE AND PLAQUE ASSAY 
PROCEDURES FOR QUANTIFYING REOVIR- 
USES IN SEWAGE, 

Utah State Univ., Logan. Dept. of Biology. 

D. N. Ridinger, R. S. Spendlove, B. B. Barnett, D. 
B. George, and J. C. Roth. 

Applied and Environmental Microbiology, Vol 43, 
No 4, p 740-746, April, 1982. 6 Tab, 25 Ref. 
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Descriptors: *Viruses, *Wastewater, Cultures, 
Water pollution control, Water analysis, Water 
quality, *Reoviruses, *Pollutant identification. 


A versatile assay method is needed for the more 
than 100 different viruses excreted by humans into 
sewage. Reoviruses have been suggested for use in 
developing such an assay technique. The sensitivi- 
ties to reoviruses of 12 continuous cell lines were 
compared. Three of these 12 cell lines were then 
compared using unserotyped reovirus precipitated 
from sewage by protamine sulfate. The most sensi- 
tive cell line was subsequently used in a compara- 
tive study of the plaque and the ICC assay proce- 
dures. Madin-Darby bovine kidney (MDBK), 
rhesus monkey kidney (LLC-MK2) and human 
embryonic intestinal (intestinal 407) cells were 
most sensitive to reovirus types 1, 2, and 3 respec- 
tively. MDBK cells were more sensitive than 
LLC-MK2 and Buffalo green monkey (BGM) cells 
to sewage-isolated, protamine-precipitated reovir- 
uses which had not been serotyped and had no 
previous cell contact. Sewage-isolated, protamine- 
precipitated reoviruses were also used in conjunc- 
tion with MDBK cells in a comparative evaluation 
of immunofluorescent cell count and plaque assay 
procedures. The immunofluorescence assay is 
more sensitive and more rapid than the plaque 
assay. Reoviruses in excess of 10000/liter of raw 
sewage were detected by the immunofluorescent 
cell count assay. Reoviruses were concluded to 
possess the characteristics required for water pollu- 
tion test viruses. MDBK cells are sufficiently sensi- 
tive to reoviruses to permit reovirus detection in < 
24 hr. (Baker-FRC) 

W82-06735 


DYE-COUPLED ELECTRODE SYSTEM FOR 
THE RAPID DETERMINATION OF CELL 
POPULATIONS IN POLLUTED WATER, 
Kurita Water Industries Ltd., Yokohama (Japan). 
S. Nishikawa, S. Sakai, I. Karube, T. Matsunaga, 
and S. Suzuki. 

Applied and Environmental Microbiology, Vol 43, 
No 4, p 814-818, April, 1982. 9 Fig, 1 Tab, 7 Ref. 


Descriptors: Water analysis, *Microbiological 
studies, Water treatment, Wastewater treatment, 
Water pollution control, Bacteria, *Pollutant iden- 
tification. 


A new electrode system using a fuel cell-type 
electrode, a redox dye, and a porous acetylcellu- 
lose membrane filter for trapping microorganisms 
is described. The electrode was constructed from a 
platinum anode, a silver peroxide cathode, and a 
membrane filter for retaining microorganisms. The 
principle of cell number determination was based 
on sensing with the electrode a redox dye reduced 
by the microorganisms. Sample solutions contain- 
ing microorganisms were membrane filtered, and 
the resulting filter containing microbial cells was 
attached to the surface of a platinum anode. The 
electrode was immersed in phosphate buffer solu- 
tion containing a redox dye, and the current gener- 
ated was measured. The response time of the elec- 
trode system was 10 to 20 minutes, and the current 
generated was proportional to cell populations 
above 10,000 cells/ml. (Baker-FRC) 

W82-06743 


COMPARISON OF FOUR MEMBRANE 
FILTER METHODS FOR FECAL COLIFORM 
ENUMERATION, 

Ontario Ministry of the Environment, Rexdale. 
J. E. Pagel, A. A. Qureshi, D. M. Young, and L. 
T. Vlassoff. 

Applied and Environmental Microbiology, Vol 43, 
No 4, p 787-793, April, 1982. 8 Tab, 17 Ref. 


Descriptors: *Membrane processes, *Coliforms, 
Membrane filters, Filters, Membranes, Bacteria, 
Water analysis, Water quality, Water pollution 
control, *Pollutant identification. 


The relative performance of four membrane filter 
(MF) enumeration methods for fecal coliforms was 
evaluated by determining performance characteris- 
tics. Three pure cultures of fecal coliforms were 
used for the study: E. coli 104, E. coli B, and 
Klebsiella pneumoniae. Recovery accuracy with 
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pure cultures ranged from 89 to 100% for m-FC, 
mTEC and m-FC2 methods, but was less than 60% 
for the MacConkey membrane broth method. 
These figures dropped by about 40 to 55% when 
the cultures were subjected to temperature stress. 
Nearly 800 colonies were verified to determine 
specificity. False positive colonies occurred most 
frequently (18%) with the m-FC2 method, where- 
as false negative colonies were most common on 
MacConkey membrane broth (26%). In counting 
range experiments using a variety of samples, the 
highest upper counting limit was 130 colonies per 
filter with the mTEC procedure. Recovery com- 
parisons were based on more than 130 samples, 
including raw surface waters, raw sewage, and 
chlorinated and unchlorinated sewage effluents. 
Recoveries were generally higher with the m-FC2 
and mTEC methods. However, on m-FC2, growth 
of nontarget background organiams was also 
higher in most cases. Highest recoveries from 
chlorinated sewage effluents were obtained by th 
mTEC method, and the addition of a similar resus- 
citation period to the m-FC procedure improved 
fecal coliform recovery from such samples. The 
best overall performance for fecal coliform enu- 
meration was obtained with the mTEC method, 
giving high recovery and low levels of background 
colonies, good specificity and accuracy, and high 
upper counting limit. This procedure also offers 
the advantage of enumerating. E. coli within 24 hr. 
(Baker-FRC) 

W82-06744 


ISOLATION AND CHARACTERIZATION OF 
ULTRAMICROBACTERIA FROM A GULF 
COAST ESTUARY, 

University of West Florida, Pensacola. Dept. of 
Biology. 

M. T. MacDonell, and M. A. Hood. 

Applied and Environmental Microbiology, Vol 42, 
No 3, p 566-571, March, 1982. 3 Fig, 2 Tab, 23 Ref. 


Descriptors: *Estuaries, *Bacteria, Coastal waters, 
Gulf Coast, *Estuarine environment, Marine 
waters, Nutrients, Vibrio, Aeromonas, Pseudo- 
monas, Alcaligenes, Microorganisms, Ultramicro- 
bacteria, *Alabama, Perdido Bay. 


The warm waters of a Gulf Coast estuary were 
examined for the presence of ultramicrobacteria, 
and an attempt was made to isolate these organisms 
and to phenotypically characterize them. Water 
samples were taken from about 10 cm below the 
surface at four sites in Perdido Bay, Alabama, 
during April-June 1981. These sites were less im- 
pacted by human actvities and represented a wide 
range of salinities. Visual confirmation of bacteria 
in the water was made through fluorescent micros- 
copy. Of the 27 isolates, 89% were initially incapa- 
ble of growth in any of several full strength nutri- 
ent rich broths. Further more, no isolate was capa- 
ble of a single positive reaction in full strength 
biochemical media. Several dilutions of various 
media were tried until the optimum concentration 
of an eight-fold dilution was obtained, which per- 
mitted the organism to grow while providing 
enough indicator for classical color reactions to be 
noted. The organisms were being inhibited by the 
rich nutrient concentrations. Adaptation to a nutri- 
ent-rich medium was accomplished and was ac- 
companied by a pronounced increase in size. The 
majority of the isolates were oxidase positive and 
catabase positive. All were gram negative, and 
with a single exception, all were motile. With three 
exceptions every isolate was string test positive. 
Some phenotypic environmental Aeromonas spp. 
are also able to produce positive string test reac- 
tions. Because of the high incidence of positive 
reactions produced by the Perdido Bay isolates, 
the string test may be a meaningful characteristic, 
although the significance of the test is unclear at 
this time. The abundance and the nutritional re- 
quirements of the ultramicrobacteria found imply 
that they represent a class of microorganisms 
which have successfully adjusted to poor nutrient 
conditions. (Baker-FRC) 

W82-06747 
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PREVALENCE OF YERSiNIA ENTEROCOLI- 
TICA IN WATERS OF THE LOWER CHIPPE- 
WA RIVER BASIN, WISCONSIN, 

Wisconsin Univ., Eau Claire. Dept. of Biology. 
C. A. Meadows, and B. H. Snudden. 

Applied and Environmental Microbiology, Vol 43, 
No 4, p 953-954, April, 1982. 2 Tab, 5 Ref. 


Descriptors: *Enterobacter, *Water analysis, 
Human diseases, Diseases, Bacteria, Yersinia enter- 
ocolitica, Rivers, Bacterial analysis, Water pollu- 
tion effects, Public health, Seasonal variations, 
*Wisconsin, Chippawa River basin. 


A total of 303 water samples were collected be- 
tween March 1978 and May 1979 in the lower 
Chippewa River drainage basin, including the 
river, tributary streams, and storm sewer outflows. 
Samples were tested for Yersinia enterocolitica, 
which causes serious gastrointestinal illness in 
humans. Selective media included MacConkey- 
Tween 80 agar and Y-M agar. A new method of 
isolation was developed. Fecal coliform tests dem- 
onstrated a considerable variation in water quality 
at sample sites. Fecal coliforms counts increased in 
spring and summer and decreased in winter. 
Woodland streams had lower coliform counts than 
polluted urban storm sewer effluent or streams 
which were subject to agricultural runoff. Of the 
303 water samples, 78 had greater than 200 fecal 
coliforms per 100 ml sample. Y. enterocolitica oc- 
curred in 25 samples, 22 of which were from rural 
areas and 3 from urban areas. No common source 
was evident. Twenty-four of the isolates were ob- 
tained with the anaerobic-aerobic technique, and 
one was obtained with the Y-M agar plate tech- 
nique. A seasonal variation in Y. enterocolitica 
occurrence was noted, with only one isolation 
being recorded outside of the period from Novem- 
ber through April. The ability to withstand low 
temperature was evident. In general Y. enterocoli- 
tica was isolated more frequently in the winter 
season. (Baker-FRC) 
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TETRAZOLIUM REDUCTION-MALACHITE 
GREEN METHOD FOR ASSESSING THE VIA- 
BILITY OF FILAMENTOUS BACTERIA IN AC- 
TIVATED SLUDGE, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 
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USE OF HOECHST DYES 33258 AND 33342 
FOR ENUMERATION OF ATTACHED AND 
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Applied and Environmental Microbiology, Vol 43, 
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The bisbenzimide dyes Hoechst 33258 and 33342 
are examined as stains for epifluorescent enumera- 
tion attached and free-living bacteria, attached to 
smooth surfaces and in natural waters. The method 
has distinct advantages over acridine orange (AO) 
staining when enumerating bacteria on surfaces 
which bind this dye. The presence of greater num- 
bers of autofluorescent particles in natural water 
samples when viewed in the blue excitation wave- 
lengths required for AO may also cause an overes- 
timation of bacteria during AO counting. The use 
of DNA-specific stains with UV excitation such as 
the Hoechst dyes 33258 and 33342 and DAPI can 
ameliorate this problem. Cultures of estuarine bac- 
teria gave identical counts when stained with 
Hoechst 33258 or AO, whereas natural populations 
of aquatic bacteria gave 92 to 98.5% of the acri- 
dine orange counts. (Baker-FRC) 
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USE OF NITRIFIER ACTIVITY MEAS- 
UREMENTS TO ESTIMATE THE EFFICIENCY 
OF VIABLE NITRIFIER COUNTS IN SOILS 
AND SEDIMENTS, 


Cawthron Inst., Nelson (New Zealand). 
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Applied and Environmental Microbiology, Vol 43, 
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Descriptors: *Nitrification, *Bacteria, *Sediments, 
Soils, Oxidation, Ammonium, Microbiological 
studies, Biomass, *Pollutant identification. 


A simple method for measuring maximum activi- 
ties of indigenous ammonium oxidizer populations 
was applied to a number of soils and intertidal 
sediments. A shaken soil or sediment slurry was 
incubated, and the second step of nitrification, 
nitrite oxidation, was inhibited by chlorate. Under 
these conditions the rate of ammonium oxidation 
was equal to the rate of nitrite accumulation. Nitra- 
pyrin, a specific inhibitor of nitrification, was 
added during the incubation to demonstrate that 
nitrite was produced from autotrophic ammonium 
oxidation. The most probable number (MPN) 
counts ranged between 150 to 3000 cells/gram in 
sediments and between 4400 to 19000 cells/g in 
soils. These counts were only 0.1 to 5.0% of the 
estimated populations that would be needed to 
produce the observed activity. Similar efficiency 
calculations were made for data already in the 
literature, and these calculations gave much higher 
percentages. Thus it was concluded that for the 
soils and sediments studied, the MPN counting 
technique greatly underestimated the populations 
present and that the efficiency calculation could be 
used as a counting efficiency index. (Baker-FRC) 
W82-06755 


REDUCTION OF CYTOTOXICITY IN VIRUS 
CONCENTRATES FROM ENVIRONMENTAL 
SAMPLES, 

Murray State Univ., KY. Dept. of Biological Sci- 
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The widespread use of tissue cultures for virus 
assays requires that cytotoxicity of virus concen- 
trates be minimized. The reduction of cytotoxicity 
in virus concentrates from environmental samples 
was accomplished through high-speed centrifuga- 
tion and by filtration of the samples through posi- 
tively charged depth filters. The level of toxicity 
reduction depended on the type of sample used. 
Water samples studied included those from raw 
and treated wastewater and from pond sediments. 
Of the various treatments for reducing cytotoxicity 
of sewage concentrates, filtration through positive- 
ly charged depth filters (Zeta-plus, type 50D) was 
the most effective and reduced the toxicity in 24 of 
25 samples tested. The type 5S filter, which has a 
larger pore size, was much less effective. The 
negatively charged type 50D and Millipore types 
GS and HA were also less effective than the 50S 
filter. Centrifugation at 34,000 x g for 1 hr was the 
second most effective treatment, with four of six 
samples showing improvement. Centrifugation at 
8,500 x g for 1 hr improved 37% of the samples 
tested. Treatment with XAD-2 resin columns im- 
proved 6 of 11 samples. Freon treatment was the 
least effective technique, with only 1 of 15 samples 
improving. Concerning the degree of toxicity re- 
duction, filtration through SOS filters gave 1.2 to 
4.4-fold reductions in cytotoxicity. Generally, as 
the degree of cytotoxicity in the original sample 
increasd, the reduction in toxicity by 50S filtration 
decreased. Centrifugation of concentrates from 
sewage pond sediments at 8500 x g for 1 hr fol- 
lowed by assay of the supernatant revealed a 3.4 
fold decrease in toxicity. Whether a treatment 
which reduces cytotoxicity also reduces the 
number of infectious virus particles in the sample 
was also investigated. The 50S filters removed 
more than 99.9% of the Escherichia coli from 
suspensions containing 10,000 cells per ml of 0.05 
M glycine with or without tryptose phosphate 
broth or beef extract, but no appreciable loss of 
virus particles was seen. (Baker-FRC) 
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MENTS IN THE SHEEP RIVER, ALBERTA, 
Calgary Univ., Alberta. Dept. of Biology. 
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Ultraviolet absorbance at 250 nm (E250) was a 
suitable estimator of dissolved organic carbon in 
humic, eutrophic water from Tjeukemeer, the 
Netherlands. The correlation of E250 with COD 
of filtered water samples did not change from year 
to year during 1970-1980 (with the exception of 
1970-72, during a period of sediment resuspension) 
and was independent of sampling stations. Absor- 
bance at 365 nm showed linear correlations but 
was more variable. The variability of the water 
quality (from oligohaline, transparent, and eutro- 
phic in summer to fresh, highly colored, and eutro- 
phic in winter) did not interfere with the method. 
Although turbidity measurements at 436, 530, and 
620 nm and COD data from unfiltered water sam- 
ples were linearly correlation coefficients and 
slopes of the correlation varied irregularly. 
(Cassar-FRC) 
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SAMPLING CHARACTERISTICS OF MACRO- 
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vironmental Sciences. 
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The value of a stratified random system for im- 
proving the efficiency of biomass sampling is dis- 
cussed along with factors which might be used to 
stratify samples. A case study is demonstrated at 
Lilly Lake, Wisconsin, where a statified random 
sampling reduced sampling effort by about 37%. 
During the summer of 1976 a sampling plan was 
devised to estimate macrophyte biomass of Lilly 
Lake. At that time the lake area was 36.6 hectares, 
with a maximum depth of 2.4 meters. The lake was 
dredged after 1976. The bottom was primarily 
muck, with sand and gravel predominating in the 
shallow water along the southeast shore. Ten strata 
were constructed. A preliminary survey was un- 
dertaken on August 10, 1976, to determine the 
biomass variability of the strata. Biomass variations 
within and between strata were analyzed using a 
one-way analysis of variance test. A significant 
difference in mean biomass was demonstrated. Ac- 
cording to the data collected, about 308 samples 
would be needed to adequately sample the lake in a 
completely random fashion. In the case of Lilly 
Lake approximately three person days of effort 
would be saved for each time it was necessary to 
adequately sample the biomass of the lake using the 
stratified random sampling system proposed. This 
procedure can be used to design similar sampling 
strategies where information about species compo- 
sition or growth curves for important macrophyte 
species is desired. (Baker-FRC) 
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A quick method for analysis of volatile organic 
compounds in dilute aqueous solution includes sep- 
aration by pervaporation coupled with mass spec- 
trometry or gas chromatography/mass spectrom- 
etry. The pervaporation process uses a membrane 
with the liquid mix on one side and a vacuum on 
the other. As the compounds pass through the 
membrane they are directly analyzed by mass spec- 
trometry. Of the 4 membranes studied, TS-605, a 
cross-linked polydimethylsiloxane on a polyester 
support, has the highest enrichment factors for 
most compounds tested (benzene, styrene, chloro- 
form, 1,2-dichloroethane, ethanol, acetone, acetic 
acid, n-butyl acetate, ethyl ether, pyridine, acetal- 
dehyde, and vinyl chloride). Covitep, a low densi- 
ty polyethylene, is better than TS-605 for toluene, 
n-hexane, and cyclohexane. Polyethylene terephth- 
alate and cross-linked polyvinyl alcohol mem- 
branes show little evidence of enrichment. Four 
examples are described: assay of trace levels of 
styrene in water, assay of trace levels of vinyl 
chloride in water, identification of oxygenated im- 
purities of 1,2-dichloroethane, and analysis of in- 
dustrial wastewater before treatment. (Cassar- 


FRC) 
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Recent research conducted in the area of bioassays 
to describe, evaluate, and predict potential hazards 
related to water pollution is cited in this literature 
review. Biodegradation testing methodology of 
chemicals as well as their fate in aquatic environ- 
ments formed the subject of a symposium. The 
development and applicability of US EPA water 
quality criteria were reviewed. Biological monitor- 
ing took on a variety of meanings. A tiered ap- 
proach to effluent monitoring using both chemical 
and biological test protocols was prepared. Senti- 
nel organisms to indicate contamination of natural 
waters by pollutant accumulation and uptake con- 
stituted another approach to biological monitoring. 
The radionuclides americium-241 and plutonium- 
237 were found to turn over differentially in the 
mussel Mytilus galloprovincalis, and were dis- 
cribed as the sum of three exponential functions. 
Work was also carried on in the areas of design, 
interpretation, and strategy of toxicity test systems; 
in the use of bacteria to detect pollutant effects; in 
assays with algae and other plants; on the use of 
invetebrates to detect toxic substances; on fish and 
amphibians as bioassay test organisms; on compara- 
tive testing in microcosms; and in health effects 
assays. (Baker-FRC) 
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Possible explanations for apparently conflicting 
analyses in the determination of ‘total dissolved 
and suspended phosphate’ and ‘filterable ortho- 
phosphate’ are discussed. A modification to the 
hydrogen peroxide-sulfuric acid digestion method 
used for determining total dissolved and suspended 
phosphorus in natural waters is presented in order 
to avoid loss of phosphorus by adsorption on hy- 
drous iron and aluminum oxides formed during 
neutralization prior to filtration. By adding an 
extra volume of sulfuric acid after neutralization so 
that such oxides are dissolved, thus permitting the 
adsorbed phosphorus to pass into solution, more 
reliability for the method is obtained. Water sam- 
ples were studied from the Guadiamar river and 
Guadalquivir marshes. The results indeed confirm 
that the presence of iron and/or aluminum materi- 
als in these natural waters may cause a loss of 
phosphorus when it is determined by the hydrogen 
peroxide-sulfuric acid method. The loss of phos- 
phorus is dependent upon the final acidity of the 
digestion liquor filtrate and is overcome if the 
acidity is high enough to dissolve the hydrous 
oxide precipitated by neutralization with sodium 
hydroxide. The evidence suggests that a period of 
30 minutes after the addition of 0.5 ml of 5N 
sulfuric acid was sufficient time to dissolve the iron 
and aluminum precipitation before filtering. (Ba- 
kerFRC) 
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Individual respiring microorganisms and the total 
microbial population were determined by a combi- 
nation of two methods: detection of electron trans- 
port system activity and epifluorescence micros- 
copy. 2-(p-iodopheny!-3-(p-nitropheny])-5-phenyl 
tetrazolium chloride (INT) was reduced by the 
active cellular electron transport system to INT- 
formazan, visible as opaque intracellular deposits 
upon staining the microorganisms with acridin 
orange. Microorganisms were transferred from a 
filter to a gelatin film on a cover glass, then coated 
with additional gelatin to produce a transparent 
matrix. This method detected 2- to 10-fold more 
respiring microorganisms in a Chesapeake Bay 
water sample (56-61%) than were previously re- 
ported for marine or fresh water samples. Signifi- 
cant losses in microorganism counts were experi- 
enced when samples were prepared with immer- 
sion oil or Nuclepore filters. (Cassar-FRC) 
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STATISTICS FOR BACTERIA EXTRACTED 
FROM MARINE SEDIMENTS, 
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Marine sediments, North Inlet, South Carolina, 
Statistical analysis. 


The spatial and temporal distribution of marine 
bacteria in two types of sediments, muddy and 
sandy, were examined at a subtidal site at North 
Inlet, South Carolina. The experiment was de- 
signed to study the statistical aspects of sampling 
bacteria in the sediment, where bacteria are numer- 
ous and adhere to particles. The cell count, deter- 
mined by acridine orange epifluorescence micros- 
copy, fit a log-normal distribution. Bacterial num- 
bers were 100 billion per g dry weight of mud and 
1 billion per g dry weight of sand. Vvariations due 
to subsampling procedures were always statistical- 
ly significant. The common practice of counting 20 
fields from 1 filter preparation, adequate for bacte- 
rial counts in the water column, was not suitable 
for determining the bacterial population variance 
in marine sediments. It was recommended that 
replication of the subsampling level be performed. 
Data indicated that bacteria were more homoge- 
neously distributed in sand than in mud. (Cassar- 
FRC) 
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DEVELOPMENT OF A METHOD FOR DETEC- 
TION OF HUMAN ROTAVIRUS IN WATER 
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A method for concentrating rotaviruses from tap 
water, treated sewage, and raw sewage was devel- 
oped using the simian rotavirus SA11. The method 
was based on adsorption to and elution from Filter- 
ite fiberglass epoxy filters. Optimal conditions for 
adsorption of the virus were 0.5 nM AIC13 at pH 
3.5 and for elution, 0.05 M glycine-NaOH supple- 
mented with 10% tryptose phosphate broth at pH 
10. The SA11 was counted by plaque assay; the 
human rotavirus, by immunofluorescence. Rota- 
virus was detected in raw and treated dewage from 
two Houston, Texas, treatment plants. Several cri- 
teria confirmed that the rotavirus was a human 
strain: immunofluorescence, neutralization with 
convalescent sera from humans infected by a rota- 
virus, neutralization or immunofluorescence with 
preimmune or preillness sera, sensitivity to pH 11 
and other inactivating agents, byoyant density of 
1.36 g per cu m (comparable to that reported for 
complete, infectious rotavirus particles), and a 
double-shelled particle diameter of 67.1 nm. The 
electron micrograph of cell lysates inoculated with 
sewage isolate showed particles similar to rotavirus 
in morphology. (Cassar-FRC) 
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Microbial DNA was detected at 0.05-10 micro- 
gram levels in bacterial cultures and natural water 
samples by a method based on the use of Hoechst 
33258 dye, which increases in fluorescence in the 
presence of DNA. The simple process involved 
extraction of DNA and determination of DNA by 
fluorometry. A study of extraction methods 
showed that sonication after suspension in SSC 
(NaCl, trisodium citrate solution at pH 7.0) and 
sonication of cells on membrane filters released 
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100-104% of the DNA. Treatment of extracts with 
DNase I showed that 95-100% of the observed 
fluorescence was from DNA. DNA was correlated 
with bacterial cell numbers as determined by the 
acridine orange direct count. DNA in environmen- 
tal samples ranged from 165 ng per ml in eutrophic 
Potamac River water to 27 ng per ml for coastal 
Atlantic Ocean water. (Cassar-FRC) 
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Five methods for recovering viruses from raw 
domestic wastewater sludge were compared. All 
methods included elution, concentration, and disin- 
fection steps. Methods were: (1) freon elution, (2) 
water elution, (3) beef extract elution, (4) ASTM-1, 
aluminum chloride and beef extract, designed for 
primary and digested sludges, and (5) ASTM-2, 
beef extract and sonication, designed for anaerobi- 
cally digested sludge. The most effective method 
was freon elution, followed by centrifugation and 
disinfection with ether. Concentration by centrifu- 
gation was more effective than by flocculation. 
Average relative virus recoveries, based on freon 
elution centrifugation results as 1.0, were: Method 
2 with centrifugation, 0.72; Method 3 with cen- 
trifugation, 0.59; Method 4 unconcentrated, 0.57; 
and Method 5, 0.27. Efficiency of recovery was 
greatest in BGM cells, followed by RD and MA- 
104 cells. (Cassar-FRC) 
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burgh, PA. 

For primary bibliographic entry see Field 5B. 
W82-06891 


THE INFLUENCE OF PHYTOPLANKTON 
COMPOSITION ON THE RELATIVE EFFEC- 
TIVENESS OF GRINDING AND SONIFICA- 
TION FOR CHLOROPHYLL EXTRACTION, 
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The chlorophyll recovery efficiencies of control, 
ground, and sonificated samples of phytoplankton 
were compared with samples collected at a depth 
of 5.5 m in the intake forebay of the Donald C. 
Cook Nuclear Plant on Lake Michigan. The six 
treatments used were: (1) control, (2) 45 sec sonifi- 
cation in an ice bath, (3) 45 sec sonification in an 
ice bath with vigorous shaking, (4) 3 min sonifica- 
tion in an ice bath, (5) 3 min grinding, and (6) 3 
min grinding in an ice bath. Chlorophyll b levels 
were very low; no significant differences in recov- 
ery efficiencies were discerned. However, signifi- 
cant increases in concentrations of chlorophylls a 
and c were found between control and ground 
samples but not between controls and sonificated 
samples. Increasing sonification time or using an 
ice bath during grinding did not improve pigment 
recovery efficiency. Results of the 1976 samples 
tested (containing centric diatoms and filamentous 
blue-green alga) showed that ground samples ex- 
hibited 22-40% more chlorophyll a and 62-87% 
more chlorophyll c than sonificated samples. How- 
ever, the 1977 samples, except for one showed no 


significant differences. Grinding recovered more 
chlorophyll c than sonification when total phyto- 
plankton numbers were high. Grinding is the pre- 
ferred method for sample preparation, but in some 
cases it may not improve recovery compared to no 
grinding. These situations include phytoplankton 
populations under severe nutrient limitation or sub- 
jected to extensive herbivore predation or to dis- 
ease. (Cassar-FRC) 
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A review of recent literature on microbiological 
methods in water and wastewater analysis includes 
the 15th edition of ‘Standard Methods for the 
Examination of Water and Wastewater.’ About 75 
papers are noted which concern new isolation and 
enumeration procedures. Many of these are com- 
parisons of different procedures such as membrane 
filter, most probable number and its variations, 
plating, and direct count using coliforms and other 
fecal bacteria. Selective procedures are given for 
microorganisms such as Legionella pneumophila, 
Yersinia, Campylobacter, Vibrio, Aeromonas, 
Klebsiella, Salmonella, and Listeria. There is great 
interest in commercially available diagnostic kits, 
multitest systems, and automated computerized 
methods for bacterial identification, as evidenced 
by about 25 publications on testing and comparison 
of these systems. Sampling considerations include 
special problems of collecting specimens from 
boats, under ice cover, in stratified waters, from 
aquifers, in streams, wastewaters, boiler water, in- 
dustrial effluents, sediments, at bathing beaches, 
and in deep waters. New approaches to rapid 
methods for bacterial enumeration are discussed. 
Examples are radiometric, serological, electro- 
chemical, enzyme, chromatographic, and chemilu- 
minescent methods. Bacteria are used in bioassays 
for toxic or mutagenic substances, for example, 
Nitrobacter for assessing wastewater toxicity, ef- 
fects of dyes on bacterial action, and improvements 
and development of the Ames Salmonella test. 
Quality control schemes are described, using con- 
trol cultures and statistical methods. Several possi- 
ble sources of error are mentioned, such as stack- 
ing plates, and nonuniform cooling rates. Health 
hazards to laboratory workers include infections 
from pathogens used in the Ames test and typhoid 
fever from the very infectious Salmonella typhi, 
sometimes used in testing disinfectants. (Cassar- 
FRC) 

W82-06919 


ORGANICS, 


Washington Univ., Seattle. School of Public 
Health and Community Medicine, Department of 
Environmental Health. 

F. B. DeWalle, C. Lo, J. Sung, D. Kalman, and E. 
S. K. Chian. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, 555-576, 
June, 1982. 8 Tab, 242 Ref. 


Descriptors: *Literature reviews, *Organic com- 
pounds, *Water anaylsis, *Wastewater analysis, 
*Fate of pollutants, *Pollutant identification, *Re- 
views, Organic matter, Biological oxygen demand, 
Organic carbon, Hydrocarbons, Pesticides, Insecti- 
cides, Herbicides, Sediments, Quantitative analysis, 
Detergents, Surfactants, Chlorinated hydrocar- 
bons, Sludge, Polychlorinated biphenyls, Aquatic 
animals, Runoff, Drinking water, Groundwater, 
Surface water, Industrial wastewater, Degradation, 
Aromatic compounds. 


Recent publications concerning analysis of organ- 
ics in water are reviewed. An overview of nonspe- 
cific methods (total organic carbon, COD, and 
BOD) is followed by group methods and com- 
pound specific methods. The group methods in- 
clude techniques for determination of total 
amounts of acids, aldehydes and hydrocarbons. 
Compound specific methods quantitate individual 
compounds. The references are grouped into 8 
tables with the following headings: methods of 
detection and identification of detergents and relat- 
ed compounds; methods of identification and quan- 
tification of aliphatic and aromatic hydrocarbons; 
presence, degradation, and attenuation of aliphatic 
and aromatic hydrocarbons; methods for identifi- 
cation and quantification of pesticides, chlorinated 
hydrocarbons, and related compounds; presence, 
degradation, and attenuation of pesticides, chlorin- 
ated hydrocarbons, and related compounds; meth- 
ods for identification and quantification of natural- 
ly occurring organics; methods for identification of 
organics present in surface and groundwater, 
drinking water, wastewater, and other media; and 
degradation and attenuation of organics in surface 
and groundwater and wastewater. These tables list 
the sample type (for example, sediment, 
wastewater, soil runoff), the compound(s) being 
determined, methods, and significant results. 
(Cassar-FRC) 

W82-06922 


A ‘DIPSTICK’ SAMPLER FOR RAPID, CON- 
TINUOUS CHEMICAL PROFILES IN SEDI- 
MENTS, 

Alaska Univ., Fairbanks, Inst. of Marine Science. 
W. S. Reeburgh, and R. E. Erickson. 

Limnology and Oceanography, Vol 27, No 3, p 
556-559, May, 1982. 3 Fig, 7 Ref. 


Descriptors: *Pollutant identification, *Sampling, 
*Sediments, *Chemical analysis, Chemical compo- 
sition, Bays, Sulfides, Measuring instruments, In- 
terstitial waters. 


An approach is presented to obtaining rapid, con- 
tinuous profiles of chemical components of sedi- 
ments which involves in situ equilibration of a thin 
band of polyacrylamide gel cast in a Lucite sup- 
port or dipstick. The support-gel combination is 
inserted into sediments or cores and equilibrates 
rapidly with adjacent interstitial waters. The gels 
are transparent and relatively inert chemically for 
short exposures. They have high water content, 
are nonionic and are durable enough to resist tear- 
ing in sandy sediments. The gels can be dosed with 
specific color-forming reagents which react with 
components in the sediments and provide a visual 
semiquantitative indication of depth distributions. 
They can also be used as equilibration samplers 
and sectioned for extraction and analysis after re- 
trieval. Results of sediment analysis using these 
dipstick samplers are presented for sulfide contain- 
ing sediments in Skan Bay. This bay is a silled 
basin on the northwest side of Unalaska Island 
(Aleutian Islands) with anoxic sediments. Dipstick 
samplers, when dosed with appropriate reagents, 
give rapid, continuous, semiquantitative meas- 
urements of sulfide in anoxic marine sediments. 
(Baker-FRC) 

W82-06931 





CHANGE IN COMPOSITION OF ORGANIC 
MATTER IN THE TAMA AND THE ARA 
RIVER SEDIMENTS BY POLLUTION, (IN 
JAPANESE), 

Tokyo Science Univ. (Japan). Faculty of Pharma- 
ceutical Sciences. 

J. Suzuki, Y. Yokoyama, and S. Suzuki. 

Japanese Journal of Limnology, Vol 43, No 1, p 5- 
10, January, 1982. 6 Fig, 2 Tab, 9 Ref. 


Descriptors: Rivers, *Organic compounds, Aroma- 
tic hydrocarbons, Aliphatic hydrocarbons, *Sedi- 
ments, Ara River, Tama River, *Japan, Organoch- 
lorine compounds, Phthalate esters, Chemical anal- 
ysis, Water analysis, Water pollution, Industrial 
wastes. 


An approach for characterizing organic pollutants 
in sediments of an urban river is presented. The 
organic matter content of sediments in the down- 
stream areas of the Tama and the Ara Rivers was 
2-5 times as great as that of sediment upstream. 
The sedimentary organic matter was extracted suc- 
cessively with water, n-hexane, ethyl acetate, 
methanol, and 1 N NaOH. The amounts of organic 
water extracted with n-hexane or ethyl acetate 
from the downstream sediment in the Tama River 
were remarkably higher than those from stream 
sediment. In the downstream areas of the Ara 
River the amounts of n-hexane, water and 1 N 
NaOH extracts were higher than those in the up- 
stream ones. The n-hexane extract obtained from 
the sediment downstream in the Tama River was 
further separated into three fractions by silica gel 
and silica gel/alumina column chromatography. 
These sub-fractions were characterized by IR, 
NMR, GC, TLC, and elemental analyses. The 
analyses indicated that the organic compounds 
present in larger amounts downstream were alipha- 
tic and aromatic hydrocarbons, organochloine 
compounds and phthalate ester. (Baker-FRC) 
W82-06974 


MECHANISMS FOR TRACE METAL ENRICH- 
MENT AT THE SURFACE MICROLAYER IN 
AN ESTUARINE SALT MARSH, 

Cornell Univ., Ithaca, NY., Dept., of Environmen- 
tal Engineering. 

L. W. Lion, R. W. Harvey, and J. O. Leckie. 
Marine Chemistry, Vol 11, No 3, p 235-244, 1982. 
4 Fig, 1 Tab, 27 Ref. 


Descriptors: *Estuarine environment, *Trace 
metals, Copper, Cadmium, Lead, Estuaries, *Salt 
marshes, Microorganisms, Microenvironment, San 
Francisco Bay, Bays, Particulate matter, *Organic 
carbon. 


The relative importance of metal complexation 
with dissolved surface-active organic ligands, 
metal adsorption to particle surfaces, and bacterial 
uptake of metals were evaluated as processes 
which control the partitioning of cadmium, copper 
and lead in the surface microlayer of an estuarine 
salt marsh. The importance of each mechanism 
was evaluated by comparing observed trace metal 
enrichment in the dissolved and particulate forms 
with the enrichment of dissolved organic carbon 
(DOC), particles and bacteria. Salt marsh field 
samples were obtained at the confluence of a salt 
marsh drainage channel with the South San Fran- 
cisco Bay estuary. Little or no partioning of DOC 
was noted in either tidal cycle, while particle num- 
bers and bacteria were found to be enriched at the 
surface microlayer in several instances. The lack of 
DOC partitioning suggests that little or no parti- 
tioning of dissolved Cd, Cu or Pb would be ex- 
pected. Study revealed that particulate Cd, Cu, 
and Pb were partitioned during events in which 
particle enrichment was observed, and with the 
exception of dissolved Pb in the first sample of 
each tidal cycle, minimal partitioning of dissolved 
metals was noted in both tidal studies. The ob- 
served levels of partitioning of dissolved, particu- 
late and total Cd, Cu and Pb and the correlation 
between the partitioning of particulate metals and 
particle numbers strongly suggest that microlayer 
enrichment of trace metals is controlled by the 
behavior of particles, for example, bacteria, organ- 
ic detrital materials and inorganic components 
such as clay minerals. The observed distributions 
of Cd, Cu and Pb between the dissolved and 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


particulate phase were consistent with their calcu- 
lated chemical speciation in computer-simulated 
surface microlayer and bulk seawater. (Baker- 


FRC 
W82-06975 


INORGANICS, 

Pope Scientific Inc., Menomonee Falls, WI. 

D. S. Polcyn. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 520-540, 
June, 1982. 15 Tab, 379 Ref. 


Descriptors: *Literature reviews, *Inorganic com- 
pounds, *Water analysis, *Spectroscopy, *Re- 
views, *Pollutant identification, Computers, Qual- 
ity control, Sample preservation, Trace metals, 
Chemical analysis, Chelation, Speciation, Metals, 
Heavy metals, Chromatography, Hydrogen ion 
concentration, Electrodes, Conductance, Atomic 
absorption spectroscopy, Emission spectroscopy, 
X-ray spectroscopy, Flow injection analysis, Vol- 
tammetry, Reagents, Potentiometers, Ion-selective 
electrodes. 


A review of the recent literature on analysis of 
inorganics in water includes new books and re- 
views, the use of computers and microprocessors 
in analysis, data analysis and quality control, inter- 
actions of samples with containers, preparation of 
high purity reagents, corrections for air buoyancy 
in weighing granular or powdered materials, 
sample concentration, detection and distribution of 
trace metals, complexation, speciation, and interla- 
boratory studies. A table lists various constituents 
found in water (metals, chlorine, silicon, and other 
selected elements) and references concerning stud- 
ies of their speciation. The remainder of the litera- 
ture references on inorganic analysis is organized 
into 14 tables: chromatographic methods (gas, ion, 
and liquid); pH (analysis and methods); selective 
ion electrodes (reviews, theory, and application); 
voltammetry (reviews, theory, and applications); 
voltammetry and stripping analysis (anodic and 
potentiometric); conductance; atomic absorption 
spectroscopy (reviews, theory, and application); 
atomic absorption spectroscopy and hydride for- 
mation; flame emission spectroscopy; inductively 
coupled plasma emission spectroscopy; X-ray spec- 
troscopy (emission and fluorescence); miscella- 
neous instrumental methods; flow injection analy- 
sis; and analysis for specific constituents. The con- 
stituents are arranged alphabetically by name and 
include elements, cyanide, and _ thiocyanate. 
(Cassar-FRC) 

W82-06999 
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HERBICIDE LOSS IN RUNOFF WATER AND 
SEDIMENT AS AFFECTED BY CENTER 
PIVOT IRRIGATION AND TILLAGE TREAT- 
Nebraska Univ.-Lincoln. Dept. of Agronomy. 

L. N. Mielke, and J. R. C. Leavitt. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243452, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Report, June 1981. 17 p, 7 Tab, 9 Ref. OWRT A- 
062-NEB(1). 14-34-0001-0129. 


Descriptors: *Herbicides, *Agricultural runoff, 
*Irrigation, *Surface runoff, *Pesticide toxicity, 
Pesticide drift, Sediment transport, Sediments, 
Sprinkling, Sprinkler irrigation, Spray irrigation, 
Water pollution, Water pollution sources, Irriga- 
tion practices, Irrigation effects, Environmental ef- 
fects, Pollutants, Pollutant load, Water pollution 
effects. 


Herbicide runoff losses for atrazine and alachlor 
were studied under three types of center pivot 
irrigation with conventional and minimum tillage: 
conventional high-pressure impact sprinkling; low- 
pressure impact sprinkling; and low-pressure 
spraying. Tillage practices that emphasize the use 
of the disk and minimum tillage enhance the poten- 
tial for herbicide runoff. Nonetheless, herbicide 
losses can be minimized under topographic and soil 
conditions conducive to runoff by selecting the 
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proper irrigation system. Herbicide water solubil- 
ity affects the runoff pattern: water-soluble herbi- 
cides are susceptible to initial runoff events, with 
more of loss associated with water solubility. How- 
ever, the amount of herbicide carried on the sedi- 
ment is minimal, even with a relatively insoluble 
herbicide (e.g., atrazine). Accumulative herbicide 
runoff loss after three consecutive events did not 
exceed 0.1% of the amount applied, even under 
conditions favoring runoff. Furthermore, the 
amount of herbicide in runoff material, coupled to 
the degree of dilution that normally occurs be- 
tween the site of runoff and herbicide-sensitive 
crops, is sufficient to make phytotoxic events due 
to herbicide runoff rare. (Zielinski-MAXIMA) 
W82-05921 


ENVIRONMENTAL IMPACT OF UPLAND 
STREAMS ON THE OKEFENOKEE SWAMP, 
Georgia Univ., Athens. Inst. of Ecology. 

E. R. Blood. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243569, 
Price codes: A10 in paper copy, AOI in microfiche. 
Report ERC 06-81, September, 1981. 194 p, 30 Fig, 
26 Tab, 96 Ref. OWRT B-138-GA(1). 


Descriptors: *Surface runoff, *Stream upflow, 
*Water analysis, *Hydrologic models, *Swamps, 
Surface water, Streams, Streamflow, Stream pro- 
files, Stream discharge, Bogs, Marshes, Water 
quality, *Environmental effects, Hydrology, 
Model studies, Chemical analysis, *Okefenokee 
Swamp, Georgia, Florida. 


Surface water runoff to the swamp from upland 
streams is not uniformly distributed. Low topo- 
graphic relief, highly leached sandy soils, and land 
use practices contribute to low flow, low sediment 
yields and low nutrient characteristics of the 
upland surface water. Investigation of the swamp 
system level biogeochemistry and hydrology, and 
several factors influencing them (geomorphology, 
environmental variables, anthropogenic perturba- 
tions) provided some insight of swamp ecosystem 
homeostasis. Upland surface water low salinity and 
low sediment yields are a function of the predomi- 
nance of silvicultural practices on the uplands. 
Low agricultural use and little urbanization mini- 
mize anthropogenic inputs of sediments and nutri- 
ents to the streams. The model developed provides 
new insights into swamp hydrology and some 
weaknesses of using a static model to reflect a 
hydrologically dynamic ecosystem. System level 
biogeochemistry was assessed through the biogeo- 
chemistry of the major hydrologic components. 
The swamp surface water is similar to other black- 
water systems, having low pH and ionic strength, 
high organic carbon which influences water qual- 
ity and chemistry, and a predominance of organic 
or reduced nutrient forms. Seasonal dynamics, pre- 
cipitation, upland stream channelization, and 
cation/anion distributions are discussed. (Zielinski- 
MAXIMA) 

W82-05933 


GEOCHEMISTRY OF LEACHATES FROM SE- 
LECTED COAL MINING AND COMBUSTION 
WASTES, 

Kansas Water Resources Research Inst., Manhat- 
tan. 

E. E. Angino, and D. A. Kopsick. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243593, 
Price codes: A06 in paper cpy, AO1 in microfiche. 
Report and Supplement to Contribution No 211, 
June, 1981. 110 p, 24 Fig, 16 Tab, 9 Plates, 62 Ref, 
4 Append. OWRT A-087-KAN(2). 14-34-0001- 
8018. 


Descriptors: Fly Ash, Bottom Ash, *Leachates, 
Water Quality, *Coal mining, *Mine wastes, *Gob, 
Groundwater pollution, *Geochemistry, Inorganic 
wastes, *Missouri. 


During the coal, large amounts of inorganic mate- 
rial (gob) are removed with thee coal. After clean- 
ing of the coal, this waste is deposited adjacent to 
the mined area. One of these gob piles, located in 
Barton County, Missouri, is evaluated as to chemi- 
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cal composition of the waste, leaching characteris- 
tics of the waste and mineralogy of secondary 
minerals deposited at the pile. This waste material 
is enriched in Pb, Zn, Cd and Cu, relative to the 
abundances of these elements in average shales. 
Leachate from this material shows elevated con- 
centrations of Zn and Cd. After twenty-five years 
of weathering, this gob is still producing leachate 
with high concentrations of Cd, Mn, Cu, Zn and 
Fe. Various hydrous states of ferrous sulfate, rang- 
ing from szomolnokite, FeS04H20, to melanterite, 
FeS04.7H20 were identified from minerals collect- 
ed at the pile. Analysis of the monohydrate form 
showed enrichment in Fe, Mg, Zn, Cd, Cu and 
Mn, relative to the whole gob sample and leachate 
sample. Two types of coal combustion wastes, fly 
ash and bottom ash, from five coal producing 
provinces of the United States are discussed in 
relation to Ca, Mg, Na, K, Mn, Fe, Cu, Zn and Pb 
concentrations in the whole sample and in the 
leachate generated from these ashes. Fly ash from 
northeast Missouri coal yields a leachate enriched 
in Pb, Zn, Cu, Fe, Mn and Cd, relative to other 
leachates, which is indicative of mineralization 
from nearby lead-zinc deposits. Leachates from 
two Wyoming fly ashes and bottom ashes exhibit 
low trace metal concentrations and high Ca, Mg, 
Na and K concentrations. Intermediate between 
these two samples are the coompositions of lea- 
chates generated from the ashes of eastern Ken- 
tucky and southern Illinois coal. An evaluation of 
geology, hydrogeology, soil chemistry and 
groundwater chemistry at an ash disposal site of a 
coal-fired power plant showed elevated concentra- 
tions of Ca, Mg and Na plus K in the leachate of 
the coal ash relative to native groundwater. Only 
trace amounts of Mn, Fe, Cu, Zn are present in the 
ash leachate and no degradation of the local 
groundwater quality is predicted for this site. (See 
also W80-04604) 

W82-05936 


INVESTIGATIONS OF DISPERSAL IN AN 

AREA OF COMPLEX CIRCULATION - THE 

OUTER THAMES ESTUARY, 

Ministry of Agriculture, Fisheries and Food, 

Lowestoft (England). Fisheries Radiobiological 
b 


ab. 

J. W. Talbot. 

Ocean Science and Engineering, Vol 6, No 3, p 
301-333, 1981. 13 Fig, 1 Tab, 23 Ref. 


Descriptors: Estuaries, Water currents, *Thames 
estuary, *England, Mathematical models, *Model 
studies, *Wastewater disposal, Sludge, Sludge dis- 
posal, Ocean dumping, *Path of pollutants, Water 
circulation. 


The problem of the dispersal of the products of 
sewage sludge dumping in the Thames Estuary 
was examined using a mathematical model in con- 
junction with conventional field measurements. 
The conventional methods employed included 
moored recording current meters, sea-bed drifters 
and a radioactive-tracer release. Some 5 million 
tons of digested sludge are dumped each year in 
the Barrow Deep channel of the outer estuary. 
The Thames Estuary is an area of moderate tidal 
velocities, in some parts 2 knots being exceeded on 
spring tides. It is also an area of shallow water 
with a complicated bottom topography, including 
a system of sandbanks, many of which dray out at 
low water and which alternate with channels 
whose maximum depth is about 20 meters. It was 
also necessary to consider the effects of the residu- 
al component, as the estuary lies between a south- 
erly flow down the English east coast and a north- 
easterly flow through the Dover Strait. Dispersal 
is thus likely to be complex. Current meter records 
indicated that water takes between 2 and 2.5 hours 
to move from the position of a patch at 1450 hr to 
the position of the center of a patch found on the 
sea bed. The labeled sludge began to fall in the 
water column as high water approached, but the 
main deposition on the bed occurred close under 
the East Barrow sandbank between 2 and 2.5 hours 
after high water. Two major conclusions of the 
study were that the movement was in general to 
the south. However, there was some strong evi- 
dence for a northerly drift close to the Essex coast, 
and drifters released in the Wallet probably moved 
initially to the northeast before joining the general 


southerly drift further offshore. No evidence was 
found to indicate a general near-bed transport into 
the Thames. (Baker-FRC) 

W82-05946 


SOIL AND GROUNDWATER CHANGES 
UNDER LAND TREATMENT OF 
WASTEWATER, 

Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 5D. 
W82-05964 


GAMMA EMITTING FISSION PRODUCTS IN 
SURFACE SEDIMENTS OF THE RAVENG- 
LASS ESTUARY, 

Lancaster Univ., Bailrigg (England). Dept. of En- 
vironmental Sciences. 

S. R. Aston, and D. A. Stanners. 

Marine Pollution Bulletin, Vol 13, No 4, p 135-138, 
April, 1982. 2 Fig, 2 Tab, 13 Ref. 


Descriptors: Estuaries, *Radioactive wastes, *Ra- 
venglass Estuary, *Cesium-137, Sediments, Pollut- 
ant identification, Nuclear energy, Fuel, *Path of 
pollutants, *England. 


Ravenglass Estuary is located about 10 km south 
of the Sellafield nuclear fuel reprocessing facility. 
A survey is reported of the important gamma 
emitting fission products found in the surface sedi- 
ments of the estuary in May of 1978. The influence 
of the silt sized content of the surface sediments on 
the geographical distribution of fission products is 
discussed. The results are compared with recent 
annual mean results published by the Ministry of 
Agriculture, Fisheries and Fodd (MAFF) for their 
monitoring of the Newbiggin site. Sediment sam- 
ples were collected by carefully removing the up- 
permost 0.5 cm over a 1 square meter area at each 
location. A detailed survey of gamma emitting 
fission products in the surface sediments of the 
estuary shows that considerable variations occur, 
and that for cesium-137 and to a lesser extent for 
other radionuclides, the proportion of silt present is 
an important control of their distributions. The 
annual mean surface sediment activities reported 
by MAFF for a single site sampled at monthly 
intervals are significantly lower than those found 
at the majority of sites in the overall estuary. 
(Baker-FRC) 

W82-05984 


BIOCONCENTRATION OF A HEXACHLORO- 
BIPHENYL IN GREAT LAKES PLANKTONIC 
ALGAE, 

New York State Dept. of Health, Albany. Div. of 
Labs. and Research. 

T. C. Lederman, and G-Y. Rhee. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol 39, No 3, p 380-387, March, 1982. 6 Fig, 
2 Tab, 31 Ref. 


Descriptors: *Polychlorinated biphenyls, *Algae, 
*Bioaccumulation, *Hexachlorobiphenyl, Aroma- 
tic compounds, Chlorinated hydrocarbons, *Great 
Lakes, Accumulation, Adsorption, Phytoplankton, 
Insecticides, Biomass, Desorption, Fate of pollut- 
ants, Fragilaria crotonensis, Ankistrodesmus faica- 
tus, Microcystis. 


Bioconcentration factors for 2,4,5,2’, 4’, 5’-hexach- 
lorobiphenyl (HCB)were in the range off 100,000 
to 1 million for Great Lakes algae Fragilaria cro- 
tonensis, Ankistrodesmus falcatus, and Microcystis 
sp. Bioconcentration factors were higher in A. 
falcatus than in the other 2 species, twice as high in 
dead cells as compared to live cells, lower in 
greater biomas es per unit volume of culture, and 
an order of magnitude lower for frustules than live 
and dead cells. Surface absorption was not an 
important fator in HCB bioaccumulation. F. Cro- 
tonensis cells with a mucilagenous layer had bio- 
concentration factors twice as high as cells with 
the layer removed. The concentration of HCB 
within the range used (up to 630 ng per liter) did 
not change the order of magnitude of the biocon- 
centration factor. Desorption rates of HCB were 
much lower than adsorption rates, with A. falcatus 


showing the greatest desorption and Microcystis 
the least. (Cassar-FRC) 
W82-05991 


VARIABILITY OF STREAM WATER QUALITY 
IN SOME LAND MANAGEMENT SYSTEMS IN 
THE SOUTHERN KAKIOKA BASIN, JAPAN, 
Tokyo Univ. (Japan). Dept. of Botany. 

T. Hirose, and N. Kuramoto. 

Agro-Ecosystems, Vol 7, No 1, p 47-61, 1981. 4 
Fig, 7 Tab, 23 Ref. 


Descriptors: *Water quality, *Land use, *Forest 
watersheds, *Agricultural watersheds, Kakioka 
Basin, *Japan, Land management, Cropland, Ni- 
trates, Nitrites, Ammonium, Phosphates, Potas- 
sium, Sodium, Calcium, Magnesium, Fertilizers, 
Livestock, Principal component analysis, Nutri- 
ents, Fate of pollutants, Seasonal variation. 


The effects of land use on stream water quality and 
the diurnal and seasonal patterns of water quality 
were investigated at four sites in the predominantly 
rural Kakioka Basin, Japan. Concentrations of 
eight inorganic ions were determined (nitrate, ni- 
trite, ammonium, phosphate, potassium, sodium, 
calcium, and magnesium). Site 2 and 4 were forest- 
covered. Sites 9 and 11 were cropland (paddy 
fields and upland fields) and livestock raising re- 
gions, but Site 11 was more heavily populated and 
had more livestock and fertilizer use than Site 9. 
Concentrations of all ions except phosphate in- 
creased with increasing land cultivation and human 
settlement. Principal component analysis deter- 
mined that monthly veriations in ion concentra- 
tions were highly significant for all ions. Diurnal 
variations were significant for ammonium, Ca, and 
MG at Site 4; Mg at Site 9; and nitrite, ammonium, 
phosphate, K and Na at Site 11. At Sites 2 and 4 
diurnal variations in stream water quality were 
small compared to monthly variations and to diur- 
nal variations in streams under human influence. 
At Sites 9 and 11 diurnal variations were quite 
large, sometimes exceeding monthly variations. 
(Cassar-FRC) 

W82-06020 


COMPARATIVE STUDY ON ORGANIC CON- 
STITUENTS IN POLLUTED AND UNPOLLUT- 
ED INLAND AQUATIC ENVIRONMENTS--III. 
PHENOLS AND AROMATIC ACIDS IN POL- 
LUTED AND UNPOLLUTED WATERS, 

Tokyo Metropolitan Univ. (Japan). Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W82-06033 


THE ROLE OF SUSPENDED SOLIDS IN THE 
ESTUARINE GEOCHEMISTRY OF MER- 
CURY, 

Lancaster Univ. (England). Dept. of Environmen- 
tal Sciences. 

J. E. Rae, and S. R. Aston. 

Water Research, Vol 16, No 5, p 649-654, May, 
1982. 4 Fig, 1 Tab, 22 Ref. 


Descriptors: *Suspended solids, *Mercury, *Estu- 
ary, Fate of pollutants, Adsorption, Wyre Estuary, 
England, Tides, Industrial wastes, Organic carbon, 
Mixing, Particle size, Sediments. 


The mercury budget in surface waters of the Wyre 
Estuary, England, was studied at eight stations 
during a tidal cycle. This system is contaminated 
with industrial wastes, including chlor-alkali plant 
effluents. Mercury was strongly associated with 
suspended solids; the soluble fraction was never 
more than a few percent of total Hg present. At 
high chlorinity periods Hg concentrations in sus- 
pended solids decreased significantly and were 
correlated with increases in particle grain size (de- 
creased surface area and decreased organic carbon 
content). Hg concentrations in suspended solids 
were linearly correlated with percentage organic 
carbon. Laboratory leaching experiments proved 
that Hg was not easily desorbed from particulate 
matter but was associated with the organic carbon 
fraction of the sediments. (Cassar-FRC) 
W82-06035 





A SIMPLIFIED BUFFER CAPACITY MODEL 
FOR SANITARY LANDFILL LEACHATE, 
Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

J. Gibs, R. J. Schoenberger, and I. H. Suffet. 
Water Research, Vol 16, No 5, p 699-705, May, 
1982. 8 Fig, 4 Tab, 16 Ref. 


Descriptors: *Buffer capacity, *Landfills, *Lea- 
chates, Carbonates, Model studies, Sanitary land- 
fills, Organic acids, Acids, Degradation, Hydrogen 
ion concentration, Anaerobic conditions, Fate of 
pollutants. 


A model of the buffer capacity of sanitary landfill 
leachate, based on the products of anaerobic de- 
composition, assumes that all organic acids are 
acetic acid. This simplification reduces the number 
and complexity of required chemical analyses and 
the calculations. The model was tested on two 
samples (winter and summer) of Bucks County, 
Pennsylvania, Landfill. The model predicted maxi- 
mum buffer capacity pH within 0.35 of the actual 
value, but underpredicted the magnitude by 8- 
16%. It was accurate over a pH range of 6 to i0 
for the winter sample and 3 to 10 for the summer 
sample. Carbonate contributed a minimum of 67% 
to the maximum buffer capacity. (Cassar-FRC) 
W82-06038 


ESTIMATION OF PRE- AND POST-DEVELOP- 
MENT NONPOINT WATER QUALITY LOAD- 
INGS, 

General Development Corporation, Miami, Flor- 
ida, Environmental Planning and Programs De- 
partment. 

A. N. Shahane. 

Water Resources Bulletin, Vol 18, No 2, p 231-237, 
April, 1982. 2 Fig, 10 Tab, 16 Ref. 


Descriptors: *Pollution load, *Land use, *Commu- 
nity development, *Nonpoint pollution sources, 
Water quality, Water pollution sources, Fate of 
pollutants, Runoff, Florida, Urban development, 
Nitrogen, Phosphorus, Suspended solids, Biologi- 
cal oxygen demand. 


Three approaches were used to estimate pre- and 
post-development water quality loadings from two 
proposed Florida residential communities. Results 
from the second approach most closely resembled 
the results of the time-consuming third approach, a 
conventional hydrologic budget model combined 
with pollutant concentrations. The second ap- 
proach involved summing existing annual data for 
recorded storms to produce pounds per acre per 
year loadings for suspended solids, total nitrogen, 
total phosphorus, and BODS, determining the land 
use types for each phase of community develop- 
ment, and estimating pre- and post-development 
water quality loadings in terms of areal coverages 
of different land uses at various phases of develop- 
ment. Land use types included highways, 
flatwood/range, woodland, swamp, pasture, im- 
proved pasture, cultivated, residential multifamily, 
and commercial. (Cassar-FRC) 

W82-06043 


MERCURY IN THE RIVER MERSEY, ITS ES- 
TUARY AND TRIBUTARIES DURING 1973 
AND 1974, 

Liverpool Univ. (England). Dept. 
raphy. 

D. Airey, and P. D. Jones. 

Water Research, Vol 16, No 5, p 565-577, May, 
1982. 5 Fig, 2 Tab, 50 Ref. 


of Oceanog- 


Descriptors: *Mercury, *Particulate matter, *In- 
dustrial wastes, *Path of pollutants, Fate of pollut- 
ants, Mersey Estuary, Dredging, Liverpool Bay, 
Pollution load, Rivers, Estuaries, Sediments. 


Mercury levels were measured in water and sus- 
pended matter at 53 stations in the Mersey River 
system, quarterly from August 1973 to June 1974. 
A graph depicts the Hg load on particulate matter 
(micrograms per g), suspended Hg (micrograms 
per liter), and dissolved Hg (ng per liter). Highest 
mean Hg levels were found in the River Water 
(270 ng per liter dissolved Hg, 1.92 micrograms 
per liter particulate Hg, and > 80 micrograms per 
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g Hg load) and in the Manchester Ship Canal (249 
ng per liter, 1.2 micrograms per liter, and 24.3 
micrograms per g, respectively). Most Hg was 
associated with particulates, more than 80% in a 
heavily polluted section where fresh water and 
seawater met. The load of Hg on particulates was 
low in August. Dissolved Hg concentrations and 
Hg load on particulate matter were always greater 
in freshwater than in tidal waters except during a 
flood. Low dissolved Hg levels were found in 
fresh water in August and in seawater in Novem- 
ber; high levels were found in fresh water in June. 
Suspended Hg concentrations were higher in tidal 
areas than at fresh water stations. The estimated 
mean annual weight of Hg entering Liverpool Bay 
during the study period was 1.55 tons transported 
by water flow and 17 tons by dredging the channel 
and dumping spoils in the Bay. (Cassar-FRC) 
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A SAMPLING STUDY OF THE BROWN SEA- 
WEED, ASCOPHYLLUM NODOSUM AS A 
MARINE MONITOR FOR TRACE METALS, 
Queen’s Univ., Kingston (Ontario). Dept. of 
Chemistry. 

M. E. Woolston, W. G. Breck, and G. W. 
VanLoon. 

Water Research, Vol 16, No 5, p 687-691, May 
1982. 1 Fig, 6 Tab, 8 Ref. 


Descriptors: *Metals, *Bioindicators, *Algae, Fate 
of pollutants, Copper, Cadmium, Zinc, Manganese, 
Trace levels, Heavy metals, Ascophyllum nodo- 
sum, Seaweeds, Indicators, Accumulation, Bioac- 
cumulation, Estuaries, St. Croix Estuary, Passama- 
quoddy Bay. 


Concentrations of Cu, Cd, Mn, and Zn were deter- 
mined in samples of the brown seaweed, Ascophyl- 
lum nodosum, collected in the St. Croix Estuary 
and Passamaquoddy Bay, between Maine and New 
Brunswick. There were greater statistical differ- 
ences in concentrations of Mn, Cd, and Zn (but not 
Cu) between sites than between samples. Metal 
concentrations at different sites indicated trends, 
areas of uniformity, and local pollution sources. 
However, within any element there was no con- 
stancy of concentration factors (ratio of concentra- 
tion of a particular element in the plant to that of 
the element in the water). (Cassar-FRC) 
W82-06050 


TRANSPORT OF IRON, MANGANESE, CAD- 
MIUM, COPPER, AND ZINC BY MAGELA 
CREEK, NORTHERN TERRITORY, AUSTRA- 
LIA, 

Caulfield Inst. of Tech., Caulfield (Australia), 
Water Studies Centre. 

B. T. Hart, S. H. R. Davies, and P. A. Thomas. 
Water Research, Vol 16, No 5, p 605-612, May, 
1982. 6 Fig, 2 Tab, 18 Ref. 


Descriptors: Metals, *Sediment transport, *Pollu- 
tion load, *Fate of pollutants, Heavy metals, 
Magela Creek, Australia, *Iron, *Manganese, 
*Zinc, *Copper, *Cadmium, Suspended solids, 
Conductivity, Denudation, Tropical regions, 
Weathering, Baseline studies. 


Water quality in Magela Creek, Australia, was 
determined during five major floods during the 
1978-79 wet season. This highly weathered undis- 
turbed watershed contains uranium deposits re- 
cently approved for mining. Conductivity was 
low, 10-21 micros per cm. Suspended solids were 
5-46 mg per liter, highest during the early stages of 
a flood event. It was calculated that in an average 
year 5300 tons of sediment were transported past 
the sampling point, representing a very low annual 
denudation rate. Trace metals loads were very 
low. Mean metals concentrations (micrograms per 
liter) were: Fe, 281; Mn, 7.8; Zn, 2.8; Cu, 0.41; and 
Cd, 0.04. Trace metals were also very low. Total 
amounts (in kg per sq km) transported during the 
wet season were: Fe, 117; Mn, 3.6; Zn, 1.3; Cu, 0.2; 
and Cd, 0.02. (Cassar-FRC) 

W82-06054 


EFFECTS OF DISSOLVED ORGANIC MATTER 
ON ADSORPTION OF HYDROPHOBIC OR- 
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GANIC COMPOUNDS BY _ RIVER- 
SEWAGE-BORNE PARTICLES, 
Wisconsin Univ.-Madison. Water Chemistry Pro- 
gram. 

J. P. Hassett, and M. A. Anderson. 

Water Research, Vol 16, No 5, p 681-686, May, 
1982. 4 Fig, 2 Tab, 18 Ref. 
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Descriptors: *Adsoprtion, *Particulate matter, 
*Organic compounds, *Cholesterol, Polychlori- 
nated biphenyls, Suspended solids, *Fate of pollut- 
ants, Dissolved organic carbon, Organic carbon, 
Organic matter, Wastewater. 


Adsorption of labeled cholesterol and 2,2’,5,5’-te- 
trachlorobiphenyl by suspended solids from river 
water and treated sewage was studied in distilled 
water, sewage and river water and was compared 
to adsorption in solutions of organic matter con- 
centrated by ultrafiltration. Sewage particulate 
matter was more effective in adsorption than river 
particulates. Dissolved organic matter reduced 
sorption of the two hydrophobic compounds by 
the particulate matter. Possible reasons for this 
interference are formation of complexes between 
the study compounds and the dissolved organic 
matter or competitive adsorption. Partition coeffi- 
cients and standard free energies of adsorption are 
listed. (Cassar-FRC) 

W82-06056 


STORM RELATED DILUTION OF CONDUC- 
TANCE IN THREE HYDROLOGICALLY DIF- 
FERENT WATER BODIES, 

State Univ. of New York at Syracuse, Coll. of 
Environmental Science and Forestry. 

V. A. Ferro. 

Water Resources Bulletin, Vol 18, No 2, p 311-316, 
April, 1982. 2 Fig, 13 Ref. 


Descriptors: *Conductance, *Storm water, *Urban 
runoff, Fate of pollutants, Water quality, Ponds, 
Canals, Streams, Syracuse, New York, Butternut 
Creek, Runoff, Overland flow. 


Electrial conductance was monitored in three 
water bodies on the fringe of metropolitan Syra- 
cuse, New York, in the summer of 1980 to deter- 
mine the effect of precipitation on water quality. 
Results of measurements in a groundwater pond, 
Butternut Creek, and a canal showed that water 
quality was a function of hydrologic, precipitation, 
and watershed characteristics. In the groundwater 
pond means dry weather conductance was 1250 
micromhos per cm. Precipitation and overland 
flow produced dilutions of 50-150 micromhos per 
cm in the littoral zone. A seasonal peak of 1400 
micromhos per cm was attained in late August 
during a period of evaporative losses and low 
rainfall. In the creek the mean dry weather con- 
ductance was 740 micromhos per cm. Dilution, 
which decreased this value from 50 to 200 microm- 
hos per cm, was governed by the orientation of the 
summer storm track (from the west) to the creek 
orientation (northerly). Extreme fluctuations in 
conductance (50-750 micromhos per cm) were 
measured in the Butternut Feeder Canal (mean 
base flow conductance 1175 micromhos per cm). 
These were a result of differences in land use. The 
steep urbanized areas contributed high amounts of 
dissolved solids to the canal. (Cassar-FRC) 
W82-06067 


SEDIMENT-WATER INTERACTIONS OF CU, 
ZN, AND PB DISCHARGED FROM A DOMES- 
TIC WASTE WATER SOURCE INTO A BAY OF 
LOUGH NEAGH, NORTHERN IRELAND, 

New Univ. of Ulster, Coleraine (Northern Ire- 
land). Limnology Lab. 

B. Rippey. 

Environmental Pollution, Series B, Vol 3, No 3, p 
199-214, 1982. 3 Fig, 8 Tab, 61 Ref. 


Descriptors: *Sediment-water interfaces, Metals, 
*Zinc, *Copper, *Lead, Phosphorus, Sediments, 
Wastewater disposal, Path of pollutants, Trace 
metals, Municipal wastewater, *Ireland(Northern). 


This study describes the influence of a mainly 
domestic wastewater discharge on the trace metal 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


regimes of Kinnego, Closet and Derryadd Bays, 
Southwest Lough Neagh, Northern Ireland, by 
means of their sediments. Lough Neagh is a shal- 
low eutrophic lake which has developed to its 
present state through progressive cultural eutro- 
phication. Two sewage disposal works discharge 
into the area, dumping sewage from primarily do- 
mestic sources. Surficial and pre-contamination 
concentrations of nickel, copper, zinc, lead, and 
phosphorus were measured at fourteen sites in the 
bays. Copper, zinc, lead, and phosphorus contami- 
nation was found in Kinnego Bay. The contamina- 
tion increased towards the trace metal source, and 
copper was incorporated more rapidly into the 
sediment than the other metals. There was no 
contamination in the other bays. The current 
chemical models of trace metal behavior in aquatic 
systems were examined, and the selective incorpo- 
ration of copper into the sediment was in agree- 
ment with model predictions. It was concluded 
that chemisorption to the sediment is the main 
sediment-water interaction of copper, zinc, and 
lead discharged in the waste water. (Baker-FRC) 
W82-06080 


POLYCHLORINATED BIPHENYL AND OR- 

GANOCHLORINE INSECTICIDE CONCEN- 

TRATIONS IN FORTY SEWAGE SLUDGES IN 

ENGLAND, 

Imperial Coll. of Science and Technology, London 

(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5A. 
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SALT UPTAKE IN NATURAL CHANNELS 

TRAVERSING MANCOS SHALES IN 

PRICE BASIN, UTAH, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 2E. 
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THE 


WATER QUALITY AND HYDROLOGY IN A 
COASTAL REGION OF THE NETHERLANDS, 
Institute for Land and Water Management Re- 
search, Wageningen (Netherlands). 

E. Van Rees Vellinga, C. G. Toussaint, and K. E. 
Wit. 

Journal of Hydrology, Vol 50, No 1/3, p 105-127, 
March, 1981. 15 Fig, 1 Tab, 24 Ref. 


Descriptors: *Water quality, *Saline water intru- 
sion, *Surface water, *Netherlands, Agriculture, 
Fertilizers, Groundwater, Wastewater, Water pol- 
lution sources, *Rhine River, Hydrology, 
Aquifers, Geology, Geohydrology, Seepage, 
Chlorides, Polders, Path of pollutants, Cooling 
water, Phosphates, Nitrogen compounds, Infiltra- 
tion, Transmissivity. 


This paper summarizes the results of a 1976 multi- 
disciplinary investigation on the geology, hydrol- 
ogy, and quality of surface water and groundwater 
in a 2000 sq km area of central-west Netherlands, 
where water quality has been deteriorating. The 
main problems are the pollution of the Rhine River 
water, used for water level control and flushing of 
polders; saline intrusion caused by harbor enlarge- 
ment and deepening and by lowered polder levels; 
increases in demand for water in domestic and 
insturial uses, glasshouse horticulture, and agricul- 
ture; and increases in quantities of wastewater. The 
main source of salt contamination is seepage of 
saline groundwater; human activities are of minor 
importance. The geology of the region is described 
in detail. There are generally two aquifers, separat- 
ed in some places by dividing layers and in other 
places forming a single thick aquifer. Transmissivi- 
ties and flow intensity computations indicate 3 
kinds of areas: seepage zones, infiltration zones, 
and zones with little seepage or infiltration. In the 
seepage zones surfce water quality reflects that of 
the groundwater. Infiltration zones require addi- 
tion of Rhine River water during dry periods. The 
zones with little water movement are sensitive to 
digging, subsoiling, and channel improvement, all 
of which can change seepage rates. Groundwater 
in the area is generally hard and high in Fe, Mn, N, 
and phosphates. Chloride present in the water 
bearing strata of the region is about 430,000 metric 
tons; total net quantity welling up in the region, 


150 metric tons per year. A table lists the sources 
and amounts of chloride inputs into surface waters. 
The gravest concern is the quality of the Rhine 
River water, which directly affects surface water 
quality in this area. Although seepage from natural 
sources cannot be changed to a great degree, water 
management has reduced the contributions of pol- 
lutants from cooling waters (via a direct pipeline to 
the North Sea), domestic wastewater, gas wells, 
and road defrosting. Fertilizer use is not expected 
to decrease. (Cassar-FRC) 
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THE OILSPILL RISK ANALYSIS MODEL OF 
THE U.S. GEOLOGICAL SURVEY, 

Geological Survey, Reston, VA. Water Resources 
Div. 

R. A. Smith, J. R. Slack, T. Wyant, and K. J. 
Lanfear. 

Available from Br. of Distr., USGS 604 S. Pickett 
St. Alexandria, VA 22304 $3.25. Geological 
Survey Professional Paper 1227, 1981. 40 p, 13 Fig, 
10 Tab, 35 Ref. 


Descriptors: *Oil spills, *Risks, *Water pollution 
sources, *Computer models, Model studies, Monte 
Carlo method, Simulation analysis, Probability dis- 
tribution, Leases, Oil pollution, Environmental ef- 
fects, Ecology, Water pollution control, Path of 
pollutants, Public lands, *Outer Continental Shelf. 


The U.S. Geological Survey has developed an 
oilspill risk analysis model to aid in estimating the 
environmental hazards of developing oil resources 
in Outer Continental Shelf (OCS) lease areas. The 
large, computerized model analyzes the probability 
of spill occurrence, as well as the likely paths or 
trajectories of spills in relation to the locations of 
recreational and biological resources which may 
be vulnerable. The analytical methodology can 
easily incorporate estimates of weathering rates, 
slick dispersion, and possible mitigating effects of 
cleanup. The probability of spill occurrence is esti- 
mated from information on the anticipated level of 
oil production and method of route of transport. 
Spill movement is modeled in Monte Carlo fashion 
with a sample of 500 spills per season, each trans- 
ported by monthly surface current vectors and 
wind velocities sampled from 3-hour wind transi- 
tion matrices. Transition matrices are based on 
historic wind records grouped in 41 wind velocity 
classes, and are constructed seasonally for up to six 
wind stations. Locations and monthly vulnerabili- 
ties of up to 31 categories of environmental re- 
sources are digitized within an 800,000 square kilo- 
meter study area. Model output includes tables of 
conditional impact probabilities (that is, the prob- 
ability of hitting a target, given that a spill has 
occured), as well as probability distributions for 
oilspills occurring and contacting environmental 
resources within preselected vulnerability time ho- 
rizons. (USGS) 
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PROBLEMS AND PROCESSES IN 
QUALITY MANAGEMENT, 
Wisconsin Univ., Milwaukee. Dept. of Urban Plan- 
ning. 

For primary bibliographic entry see Field 5G. 
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SURVIVAL AND FATE OF ENTERIC VIRUSES 
IN SOIL TREATMENT SYSTEMS FOR 
WASTEWATER, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5D. 
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THE MEDITERRANEAN ACTION PLAN: 
DESIGN AND IMPLEMENTATION, 

World Health Organization, Copenhagen (Den- 
mark). Regional Office for Europe. 

J. I. Waddington. 

Water Pollutiion Control, Vol 80, No 2, p 149-162, 
1981. 2 Tab, 21 Ref. 


Descriptors: *Water pollution control, *Planning, 
Environmental protection, *Mediterranean Sea, 
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Mediterranean Action Plan, International agree- 
ments, International commissions, Organizations, 
International law, Legal aspects, International 
waters. 


By the year 1965 it was clear that many coastal 
reaches along the Mediterranean Sea were rapidly 
becoming affected by increasing pollution levels. 
Efforts to prevent further deterioration of the area 
were needed, along with significant steps to im- 
prove the situation. A great range of activities is 
now in progress at local, national, and international 
levels, having been catalyzed by the Mediterranean 
Action Plan. The plan was outlined less than six 
years ago at the Barcelona Convention. The politi- 
cal will to cooperate in safeguarding the resources 
of the Mediterranean has been amply demonstrat- 
ed, and there are more solid grounds for optimism 
than would have seemed possible only a short time 
ago. A monitoring program is being carried out by 
networks involving 84 research centers in 16 Medi- 
terranean states. Eleven components of this pro- 
gram were carried out in 1975-1980, including 
studies on monitoring of petroleum hydrocarbons, 
heavy metals, and chlorinated hydrocarbons; ef- 
fects of pollutants, coastal pollutant transport, role 
of sedimentation, and pollutants from land-based 
sources. A priority action program is being imple- 
mented. (Baker-FRC) 
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RELIABILITY ANALYSIS OF BOD KINETICS 
IN A SOUTHERN STREAM GOVERNED BY 
THE DISCHARGE OF AN OXIDATION POND, 
Louisiana Water Resources Research Inst., Baton 
Rouge. 

S. M. Crane, and R. F. Malone. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243742, 
Price codes: A07 in paper copy, AOI in microfiche. 
Report, June 1982. 123 p, 10 Fig, 7 Tab, 62 Ref, 8 
Append. OWRT B-014-LA(1). 


Descriptors: *Model studies, *Biochemical oxygen 
demand, *Streams, *Kinetics, *Statistical analysis, 
*Probabilistic process, Computer models, Math- 
ematical studies, Mathematical models, Predictin, 
Statistical methods, Statistical models, Monte carlo 
method, Stochastic process, Water quality manage- 
ment, Water quality standards, Oxidation ponds, 
Effluent seepage. 


Nineteen sets of observed biochemical oxygen 
demand (BOD) data were collected from a low- 
flow southern stream which received an oxidation 
pond effluent. These data were used to assess the 
predictive reliability of a modified BOD model 
(Dobbins) for the stream environment. A strong 
correlation was found between chlorophyll-a (an 
indicator of algal productivity) and BOD, indicat- 
ing that most of the BOD was in the form of algae 
from the upstream pond discharge. The modified 
model, however, predicted BOD stream values 
unreliably. The stabilized value of the standard 
error (SE) of prediction was 5.9 mg/liter (44% of 
the mean BOD value), based on a simulation ex- 
periment using 12 calibration data sets. The Monte 
Carlo method and split-sample testing were used to 
assess model performance in the calibration and 
verificatin phases, with stochastically-converged 
values of the SE of estimate and prediction used as 
statistical measures of model performance in each 
phase, respectively. The amount of data was a 
critical factor for model calibration, but not for 
model verification. It was concluded that probabi- 
listic models of BOD in streams are better suited 
for use in making water quality management deci- 
sions. (Zielinski- MAXIMA) 
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EFFECTS OF URBANIZATION ON STREAM 
ECOSYSTEMS, 

Georgia Inst. of Tech., Atlanta. School of Biology. 
For primary bibliographic entry see Field SC. 
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RADIONUCLIDES IN DARDANELLE LAKE IN 
THE AREA OF THE NUCLEAR I FACILITY: 
1979-1981, 





Arkansas Univ., Fayetteville. Water Resources Re- 
search Center. 

D. M. Chittenden, II. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-254939, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Publication No 81, December 1981. 38 p, 7 Fig, 4 
Tab, 18 Ref, 4 Append. OWRT A-050-ARK(1), 
14-34-0001-0104. 


Descriptors: *Radioactive wastes, *Nuclear reac- 
tors, *Cooling water, Adsorption, Water pollution 
sources, Nuclear power plants, Cooling, *Cesium 
radioisotopes, *Strontium radioisotopes, Cerium, 
Lake sediments, Suspended sediments, Alkaline- 
earth metals, Radiochemical analysis, Radioactiv- 
ity techniques, Reservoirs, *Arkansas, Dardanelle 
Lake. 


Concentration variations for strontium 90 (Sr90) 
and cesium 137 (Cs137) were analyzed at four 
stations in the Dardanelle Reservoir as functions of 
two parameters: the concentration of ionic species; 
and the activity released (AR) from the two 900 
Mw reactors which use the Reservoir as a coool- 
ing water source. Multiple regression analyses 
were performed on the radionuclide concentra- 
tions using these two parameters as predictors. The 
results indicated that Sr90 is in equilibrium be- 
tween solution and the suspended sediment, with 
the equilibrium position sensitive to changes in 
alkaline earth cation (M-II) concentrations. Hence, 
the M-II concentration has a substantial effect on 
Sr90 removal from the water column. On the other 
hand, the Cs137 concentration varied with AR, 
indicating that solution-sediment equilibrium has 
not been attained (since the time for newly-re- 
leased Cs137 to equilibrate is greater than the mean 
water residence time in the Reservoir. Further, the 
Reservoir occurrence of cerium (Cel44 - praseo- 
dymium 144 seems a consequence of reactor refu- 
eling/maintenance, with Cel41 (and Cel44) de- 
rived from an airborne source with runoff to the 
Reservoir. (Zielinski-MAXIMA) 

W82-06169 


TRANSPORT OF PCBS IN AQUATIC LABO- 
RATORY MODEL ECOSYSTEMS FROM SEDI- 
MENT TO THE ATMOSPHERE VIA THE SUR- 
FACE MICROLAYER, 

Lund Univ. (Sweden). ee Inst. 

A. Sodergren, and P. Lar 

Ambio, Vol 11, No 1, p at. "45, 1982. 3 Fig, 8 Tab, 
30 Ref. 

Descriptors: *Polychlorinated biphenyls, *Path of 
pollutants, *Sediment-water interfaces, *Tubificids, 
*Midges, Aquatic animals, Lakes, Eutrophic lakes, 
Model studies, Anaerobic conditions, Particulate 
matter, Atmosphere, Jet drops, Surface micro- 
layer, Sediment gas, *Sweden. 


The effects of bottom-living organisms and anaero- 
bic conditions on the distribution of PCBs in aquat- 
ic model ecosystems consisting of Chironomous 
plumosus and Tubifex sp. were studied. Sediment 
and water from the eutrophic Lake Havgardssjon 
in Sweden were incubated at 5 C and at 18 C with 
2,3,4,4-tetrachlorobiphenyl, 2,3’,4,4°5-pentachloro- 
biphenyl and Clophen A 50, with the Clophen A 
50 injected 5 mm (5 C) or 20 mm (18 C) below the 
sediment surface. Results showed a transport of 
PCBs to overlying water both in systems contain- 
ing macroorganisms and in anaerobic systems. The 
presence of particles determined the amount of 
PCBs detected in the water. PCBs were taken up 
from sediment and accumulated in the macroor- 
ganisms. The accumulation was more pronounced 
when chironomids and tubificids were incubated 
together. PCBs left the water by jet drops and 
were recovered 7 cm above the water surface in all 
but fixed systems, the lowest amounts recorded 
being from undisturbed sediment cores. A similar 
pattern in anaerobic systems was caused by gas 
that developed in the sediment. The surface micro- 
layers also contained PCBs, with the highest levels 
in very turbid anaerobic systems. PCBs moved 
toward the sediment surface in undisturbed cores 
incubated at 18 C. Incubation at 5 C rather than at 
18 C produced a higher level of PCBs in water, 
animals, surface microlayer and jet drops. Surpris- 
ingly low amounts of PCBs were released to the 
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water when injected at 20 mm, though low 
amounts were used. If these results apply to field 
conditions, the sediment may act as a source rather 
than a sink. (Gish-FRC) 
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SPILLED PETROLEUM RECOVERED FROM 
ATOP WATER TABLE OF MISSISSIPPI 
AQUIFER, 
Mathes (John) and Associates, Inc., Columbia, IL. 
For primary bibliographic entry see Field 5G. 
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GEOCHEMICAL FACTORS CONTROLLING 
THE ACCUMULATION AND DISPERSAL OF 
HEAVY METALS IN THE BAY OF FUNDY 
SEDIMENTS, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Atlantic Oceanographic Lab. 

For primary bibliographic entry see Field 2K. 
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DISCHARGE OF METALS FROM THE ST. 
LAWRENCE RIVER 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Atlantic Oceanographic Lab. 

P. A. Yeats, and J. M. Bewers. 

Canadian Journal of Earth Sciences, Vol 19, No 5, 
p 982-992, May, 1982. 2 Fig, 6 Tab, 45 Ref. 


Descriptors: *Heavy metals, *Rivers, *St. Law- 
rence River, Path of pollutants, Aluminum, Iron, 
Manganese, Cobalt, Nickel, Copper, Zinc, Cadmi- 
um, Magnesium, Calcium, Silicon, Sediments, 
Canada. 


Measurements of the dissolved and particulate 
forms of aluminum, iron, manganese, cobalt, 
nickel, copper, zinc, and cadmium made during a 
two year period at the mouth of the St. Lawrence 
River are reported. The sampling site was just 
upstream of the landward limit of salt intrusion. 
Some of the measurements taken were used to 
estimate metal fluxes for the purpose of determin- 
ing the oceanic residence times of trace metals. 
Variability in the concentration of the dissolved 
metals was unrelated to changes in water flow or 
suspended load. Particulate Al, Fe, Mn, and Zn 
concentrations were related to water flow. The 
metal/aluminum ratios of particulate Mn, Cu, Zn, 
and Cd were elevated with respect to crustal rocks 
or coastal marine sediments, with the enrichment 
occurring in the nondetrital, or weak acid soluble, 
fraction. Annual dissolved metal discharges and 
nndetrital and total particulate metal discharges 
that take into account monthly variations in metal 
concentrations have been calculated for the St. 
Lawrence River. These calculated discharges are 
compared with estimates based on other rivers. 
The importance of nondetrital particulate metal 
fluxes is emphasized by these findings. (Baker- 
FRC) 

W82-06190 


RETENTION OF RIVERINE IRON IN ESTU- 
ARIES, 

Maine University at Orono, Walpole. 

L. M. Mayer. 

Geochimica et Cosmochimica Acta, Vol 46, No 6, 
p 1003-1009, June, 1982. 7 Fig, 29 Ref. 


Descriptors: *Estuaries, *Iron, Rivers, Seawater, 
Mixing, Maine, Salinity, Flocculation, Suspended 
sediments, Tannery effluents, Bottom sediments, 
Path of pollutants, Chemistry of precipitation, 
Chemical composition, Gulf of Maine, Canada. 


Both the dissolved and particulate iron concentra- 
tions were examined in a series of estuarine water 
parcels, under low turbidity conditions, to deter- 
mine whether iron removed from a filtrable state 
was actually lost from the water parcel. The poten- 
tial roles of gravity and suspended sediment in 
removing iron from water parcels were examined 
by experimentation. The study area was the Gulf 
of Maine and three of itrs associated estuaries. The 
estuaries are all drowned river valleys, receiving 
freshwater runoff from watersheds similar in cli- 
mate and vegetation. Riverine Fe was found to 
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remain fairly conservative with salinity, implying 
that the process of flocculation does not necessar- 
ily remove Fe from water parcels. Laboratory 
experiments corroborated the field data by demon- 
Strating that neither gravity nor suspended sedi- 
ment was very effective in removing flocculated 
Fe from suspension. Input of a tannery effluent did 
appear to result in scavenging of Fe from estuarine 
waters. Flocculated riverine Fe was found to in- 
crease considerably the Fe concentrations of es- 
tuarine bottom sediments, with the amount of iron 
per sediment specific surface area dependent on 
mean river flow entering an estuary. While no long 
term retention efficiencies could be calculated for 
these estuaries, it seems likely that a significant 
portion of flocculated riverine Fe escapes to shelf 
waters. (Baker-FRC) 

W82-06191 


MERCURY CONTAMINATION OF THE LER- 
DERDERG RIVER, VICTORIA, AUSTRALIA, 
FROM AN ABANDONED GOLD FIELD, 
Monash Univ., Clayton (Australia). Dept. of 
Chemistry. 

B. M. Bycroft, B. A. W. Coller, G. B. Deacon, D. 
J. Coleman, and P. S. Lake. 

Environmental Pollution, Series A, Vol 28, No 2, p 
135-147, 1982. 3 Fig, 5 Tab, 25 Ref. 


Descriptors: *Mercury, *Mine wastes, *Gold, 
Rivers, *Australia, *Lerderderg River, Water pol- 
lution sources, Sediments, Fish, Path of pollutants, 
*Mine wastes. 


This paper reports the distribution of mercury in 
water, sediments and fish from the Lerderderg 
River and the relationship between mercury levels 
and gold mining activities around Blackwood, 
where alluvial gold was first discovered in 1851. It 
has been at least 50 years since direct amalgama- 
tion was used routinely on the blackwood field. 
The Lerderderg River rises on the southern edge 
of the Great Dividing Range, about 110kkm north- 
west of Melbourne, Australia. State forest covers 
most of the catchment. The river flows in a south- 
easterly direction, passing through the settlements 
of Blackwood and Darley before joining the Wer- 
ribee River. Recently a weir and a diversion tunnel 
were constructed on the river to divert water from 
the upper Lerderderg to Merrimu Reservoir, 
which supplies drinking and irrigation water to 
surrounding districts. Water, sediment and fish 
samples were collected from sites along the Ler- 
derderg River and tributaries with sampling points 
focused around Blackwood. Mercury levels in 
water ranged from 0.01 to 0.31 micrograms/liter. 
Mercury levels in sediments ranged from less than 
0.02 to 68.50 micrograms/gram dry weight, with 
an additional reading of 120.00 micrograms/g at a 
tailings sump on the bank of Yankee Creek. Mer- 
cury levels in brown trout ranged from 0.03 to 0.35 
micrograms/g and for river blackfish, from 0.03 to 
0.64 micrograms/g. The mercury levels in water 
samples showed no clear correlation with sampling 
sites. Sediment levels revealed a clear correlation 
with past mining activities. (Baker-FRC) 
W82-06194 


ENTERIC BACTERIA IN SUGARBEET REFIN- 
ERY PROCESSING WASTE WATERS, 

North Dakota State Univ., Fargo. Dept. of Bacte- 
riology. 

For primary bibliographic entry see Field 5D. 
W82-06195 


POLYCHLORINATED BIPHENYLS 
AN AUSTRALIAN 
GLOBAL PROBLEM, 
Victoria Ministry for Conservation, 
(Australia). Marine Science Labs. 

B. J. Richardson, and J. S. Waid. 
Search, Vol 13, No 1/2, p 17-25, February/March, 
1982. 3 Fig, 6 Tab, 50 Ref. 


(PCBS): 
VIEWPOINT ON A 


Melbourne 


Descriptors: *Waste disposal, *Hazardous materi- 
als, *Polychlorinated biphenyls, *Australia, Organ- 
ic compounds, Incineration, Waste dumps, Envi- 
ronmental effects, Mining industry, *Water pollu- 
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tion sources, Ports, Bays, Mussels, Sediments, 
*Path of pollutants. 


The major routes of environmental entry of poly- 
chlorinated biphenyls (PCBs) include vaporization 
from open burning or incomplete incineration of 
solid wastes, and from paints, coatings and plastics; 
leaks and disposal of industrial fluids by improper 
means, including contamination of sewage which 
may ultimately be dumped at sea or on land; dis- 
posal on dumps and landfills, with subsequent 
leaching and volatilization; and inclusion in pesti- 
cides. In Australia the use of PCBs as hydraulic 
fluids in the mining industry is allowable, dispite 
risks of escape, especially in the marine situation 
such as drilling on coral reefs. The available evi- 

ence for the presence of PCBs in soils, sedimens 
and waters in Australia is very meager. The distri- 
bution of PCBs in sediments, fish and molluscs 
from Australian coastal waters is under investiga- 
tion. In 1978 it was noted that PCBs had been 
found in mussels taken from Corio Bay. Mussel 
samples were then taken from Port Phillip and 
Corio Bay, with the result that PCBs were present 
in every sample, highest concentrations being 
found in localities adjacent to industrial activity or 
with heavy shipping traffic. The results of sedi- 
ment analysis reinforced the mussel data. The 
greatest potential threat lies in delay in tackling the 
problem of finding efficient ways to destroy PCBs. 
A large quantity of PCBs awaits disposal under 
inadequate storage methods. (Baker-FRC) 
W82-06232 


INFLUENCE AND PREVENTION OF BIRD- 
DROPPINGS IN PRECIPITATION CHEMIS- 
TRY EXPERIMENTS, 

Utrecht Rijksuniversiteit (Netherlands). Inst. voor 
Meteorologie en Oceanografie. 

W. A. H. Asman, T. B. Ridder, H. F. R. Reijnders, 
and J. Slanina. 

Water, Air, and Soil Pollution, Vol 17, No 4, p 
415-420, 1982. 1 Fig, 3 Tab, 2 Ref. 


Descriptors: *Chemical composition, *Rain, Birds, 
Contamination, Chemical analysis, Phosphates, Ni- 
trates, Potassium, Ammonia, Sampling, Precipita- 
tion, *Netherlands, *Pollutant identification. 


Problems caused by bird-droppings in precipitation 
chemistry experiments in the Netherlands are dis- 
cussed. Two specific projects are discussed, each 
of which used a collector consisting of a polyethyl- 
ene funnel. The rim of the funnel was at 1.50 
meters above the ground and the internal diameter 
was 22.3 cm. Each day during sampling for one of 
the projects the samplers were inspected for bird 
excrement, which was then carefully removed and 
the funnel cleaned with demineralized water. Even 
so, bird excrement may enter the bottle without 
being noted, particularly during rainy weather. In 
the two year period of the study, a total of 67 bird- 
droppings were counted. In the autumn of 1978 the 
samplers were equipped with a bird scarer device 
which did cut down on the number of droppings 
recorded. During the second project the collection 
bottles were changed once a week, the number of 
bird-droppings was counted and the collector was 
carefully cleaned. The pH of the rainwater was 
influenced by the droppings; in all cases except one 
the samples became more alkaline. An analysis of 
six bird-droppings revealed that the chemical com- 
position of the rainfall collected is influenced most 
heavily in the amount of phosphates, potassium, 
and ammonia present. In some cases nitrates can 
also be influenced. To check on the possible occur- 
rence of bird-droppings it is suggested that the 
phosphate content of the precipitation samples be 
checked. (Baker-FRC) 

W82-06245 


IMMEDIATE AND DELAYED OXYGEN DE- 
PLETION IN RIVERS, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

For primary bibliographic entry see Field 5G. 
W82-06269 


EFFECT OF TEMPERATURE ON HEAVY 
METAL BINDING BY ANAEROBICALLY DI- 
GESTED SLUDGES, 


Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Environmental Sciences. 

For primary bibliographic entry see Field 5D. 
W82-06270 


ON THE PRESENCE OF IRON(D IN OXY- 
GENATED SURFACE WATERS: ANALYTICAL 
IMPLICATIONS, 

Northern Michign Univ., Marquette. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W82-06271 


A METHOD FOR MONITORING MINERAL- 
IZATION OF 14C-LABELED COMPOUNDS IN 
AQUEOUS SAMPLES, 

Alberta Univ., Edmonton. Dept. of Microbiology. 
For primary bibliographic entry see Field 5A. 
W82-06272 


GROUNDWATER SEEPAGE AS A NUTRIENT 
SOURCE TO A DRAINAGE LAKE; LAKE MEN- 
DOTA, WISCONSIN, 

Wisconsin Univ.-Madison. Dept. of Bacteriology. 
T. D. Brock, D. R. Lee, D. Janes, and D. Winek. 
Water Research, Vol 16, No 7, p 1255-1263, July, 
1982. 2 Fig, 8 Tab, 18 Ref. 


Descriptors: *Cycling nutrients, *Groundwater, 
*Lakes, Nitrogen, Ammonia, Phosphorus, Eutro- 
phication, Lake Mendota, *Wisconsin, Drainage 
area, Intersitial water. 


Results of the first pore water nutrient assays at 
locations of known groundwater inflow in a lake 
are presented. Seepage water was assumed to be 
equivalent to the sediment pore water in the sedi- 
ments lying just below the sediment-water inter- 
face. Lake Mendota has a fairly regular shoreline, 
and its shallow sediments are composed of sand 
which is fairly uniform. A total of 107 separate 
measurements at different locations were made 
around the Lake and used to calculate seepage 
rate. A total of 20 separate samplings for chemical 
analysis of seepage water were done at 11 separate 
sites around the lake. Phosphorus concentrations in 
seepage water varied from a low of 10 to over 500 
micrograms/liter. Nitrate values varied from about 
50 to 1000 micrograms/liter of nitrate-N. Ammo- 
nia values ranged from a low of 50 to a high of 400 
micrograms/liter ammonia-N. These findings indi- 
cate that groundwater can be a significant source 
of water to a drainage lake, accounting for about 
1/3 of the inflowing water in Lake Mendota. 
Groundwater can also be a route of nutrient load- 
ing to a drainage lake, especially for P. Seepage 
was continuously high in P and ammonia and 
lower in nitrate than well, spring or surface water, 
suggesting that the P and ammonia of seepage 
might be derived from the lake itself rather than 
from the surrounding land. (Baker-FRC) 
W82-06285 


BACTERIAL POLLUTION OF MARINE 
WATERS FROM THE DISPOSAL OF SEWAGE 
AND SEWAGE SLUDGE TO SEA, 

North West Water Authority, Warrington (Eng- 
land). 

F. Jones. 

Water Science and Technology, Vol 14, No 3, p 
61-70, 1982. 3 Fig, 4 Tab, 7 Ref. 


Descriptors: *Bacteria, *Ocean dumping, *Sludge 
disposal, Fate of pollutants, Water pollution 
sources, Wastewater disposal, Self purification, 
Coliforms, Fylde Coast, Liverpool Bay, North 
Wirral, Beaches, Outfalls, *England. 


Bacterial concentrations in marine waters receiv- 
ing sewage sludge were documented at three loca- 
tions in northwest England. Untreated sewage dis- 
charged through the 3-mile North Wirral outfall at 
Meols did not cause high bacterial levels at beach- 
es in the immediate area. Total coliforms ranged 
from 1000-585- per 100 ml at six stations about 9 
km east of the outfall to 10-220 per 100 ml at the 
other 15 stations closer to the outfall. Offshore 
samples ranged from 7120 per 100 ml total coli- 
forms at the outfall to 40-39- per 100 ml at dis- 


tances 1 and 2 km on all sides of the outfall. In 
Liverpool Bay total coliforms were 27 per 100 ml 
at the ship dumping site and 13,580 per 100 ml at 
the mouth of the River Mersey. Six outfalls along a 
25 km stretch of coast produced high and variable 
bacterial levels (1000-114,000 per 100 ml) at beach- 
es at Fleetwood near the River Wyre. In this area 
occasional high turbidity greatly inhibits the natu- 
ral purification process. (Cassar-FRC) 

W82-06288 


EFFECTS OF TURBULENT SUSPENSION ON 
TRAJECTORIES OF SETTLING PARTICLES, 
Camp, Dresser and McKee Inc., Boston, MA. 

For primary bibliographic entry see Field SE. 
W82-06289 


HERBICIDES IN KANSAS WATERS--EVALUA- 
TIONS OF THE EFFECTS OF AGRICULTUR- 
AL RUNOFF AND AQUATIC WEED CON- 
TROL ON AQUATIC FOOD CHAINS, 

Kansas Water Resources Research Inst., Manhat- 
tan. 

For primary bibliographic entry see Field 5C. 
W82-06304 


OXIDATION PRODUCTS AND RATES OF RE- 
ACTION IN THE OZONOLYSIS OF DIEBEN- 
ZOFURAN, 

Wesleyan Univ., Middletown, CT. Dept. of Chem- 
istry. 

D. T. Pentek. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256512, 
Price codes: A04 in paper copy, AO1 in microfiche. 
MA Thesis, May 1981. 57 p, 72 Ref. OWRT B- 
017-CT (1). 


Descriptors: *Ozonolysis, Polyhalogenated aroma- 
tic compounds, *Dibenzofuran, Industrial wastes, 
*Chemical wastes, Effluents, Oxidation, 
Wastewater treatment. 


Ozonolyses of dibenzofuran were carried out in 
methylene chloride with reductive work up at -23 
C, O C and 14 C, and in water at 14 C. Pseudo first 
order and second order rate constrants were calcu- 
lated for all reactions. The second order rate con- 
stant in water was k sub 2(H O) = 1000M(-1)s(-1) 
and in methylene chloride was k sub 2 = 0.88M(- 
1)s(-1). The three orders of magnitude difference is 
thought to be caused by a competing free radical 
mechanism for dibenzofuran occurring in water. 
Oxidation products identified from the ozonolysis 
of dibenzofuran in methylene chloride were: sali- 
cylic acid, carbon dioxide, glyoxal, formaldehyde, 
and oxalic acid. A percentage of 40 of the initial 
carbon present in dibenzofuran is accounted for. 
The major product is salicylic acid and the major 
pathway for ozonolysis of dibenzofuran proceeds 
through salicylic acid. A total of 3.5 mmole ozone/ 
mmole dibenzofuran was required to degrade 99% 
of the dibenzofuran present (in methylene chlo- 
ride). 

W82-06305 


SOME EFFECTS OF SHORELINE COTTAGE 
DEVELOPMENT ON LAKE BACTERIOLOG- 
ICAL WATER QUALITY, 

Ontario Ministry of the Environment, 
G. S. Hendry, and E. A. Leggatt. 

Water Research, Vol 16, No 7, p 1217-1222, July, 
1982. 2 Fig, 5 Tab, 21 Ref. 


Rexdale. 


Descriptors: *Water quality, *Bacteria, Lakes, 
Recreational facilities, Coliforms, Fecal bacteria, 
Bioindicators, Pollutant identification, Indicators, 
Canada, *Ontario. 


Present bacteriological water quality was docu- 
mented for a number of developed recreational 
lakes and for one undeveloped lake in the Ontario 
area. This was achieved by determining the density 
and distribution of fecal bacteria and the location 
and sources of major inputs of fecal indicator bac- 
teria in these lakes. Lakes were surveyed for 5 
consecutive days, in the spring, summer and often 
the fall of the year, at inflows, outflows and a 





number of locations representative of shoreline 
features and development. Fecal coliform and fecal 
streptococcus levels in the 18 developed lakes sam- 
ples varied in a seemingly erratic way. When the 
bacterial densities at different points on the lake 
were examined by an analysis of variance, the 
locations with significantly higher densities of fecal 
coliforms and fecal streptococci were most often 
along the cottaged shoreline. Total coliform densi- 
ties did not show this relationship. In addition, 
after rainfall, a large increase in the numbers of 
fecal coliforms were found in the cottaged lakes 
but not in the uncottaged lake. These findings 
suggest that the cottaged shoreline was a greater 
source of fecal indicator bacteria than the uncot- 
taged shoreline. However, the highest concentra- 
tions of fecal indicator bacteria in these lakes were 
found in the inflowing streams. The bacteria in 
these streams arose from stormwater from unde- 
veloped forested watersheds and were probably of 
soil or animal origin. (Baker-FRC) 

W82-06310 


ACID RAIN 
MODULE, 
Tetra Tech. Inc., Lafayette, CA. 

C. W. Chen, J. D. Dean, S. A. Gherini, and R. A. 
Goldstein. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineers, Vol 108, No EE3, p 455-472, June, 
1982. 12 Fig, 5 Tab, 22 Ref. 


MODEL: HYDROLOGIC 


Descriptors: *Acid rain, *Model studies, Water- 
sheds, Catchment areas, Drainage area, Basins, 
Percolation, Chemical analysis, Lakes, Chemical 
reactions, Evapotranspiration, Freezing, Snow- 
melt, Melting, Hydrology, Hydrologic models. 


An _ Integrated Lake-Watershed Acidification 
Study (ILWAS) model is presented and findings 
based on simulation applications of the model to 
date are evaluated. The ILWAS model includes 
hydrologic, canopy chemistry, snowmelt chemis- 
try, soil chemistry, and stream and lake water 
quality modules. For modeling purposes a drainage 
basin is divided into terrestrial subcatchments, 
stream segments, and a lake. Vertically, each sub- 
catchment is further segmented into canopy, snow 
pack, and soil layers. The lake is also vertically 
layered. All these physical compartments are cou- 
pled to form a network that allows water to be 
routed through the system to the lake outlet. The 
physical compartments are described by geometric 
input parameters such as area, aspect, slope, and 
soil layer thickness. Subcatchments are allowed to 
have different percentage distributions of decidu- 
ous and coniferous trees and open areas. The hy- 
drologic module of the ILWAS model realistically 
simulated the total outflow from a lake basin and 
the hydrology of the subcatchments. The flowpath 
calculations are supported inn part by observations 
of the soil solution and lake water pH values. The 
flowpaths of rain and snowmelt water through the 
terrestrial system are important factors in deter- 
mining the susceptibility of lakes to acidification by 
atmospheric deposition. Several mechanisms can 
force rain and snowmelt water to become lateral 
flow in the upper soil horizons instead of percolat- 
ing into the inorganic horizons.Low hydraulic con- 
ductivity in any soil layer may result in lateral 
flows in overlying layers. (Baker-FRC) 

W82-06360 


NON-POINT SOURCE POLLUTION: DIREC- 
TIONS FOR VERMONT, 

Vermont Water Resources Research Center, Bur- 
lington. 

For primary bibliographic entry see Field 5G. 
W82-06372 


METAL SURVEYS IN SOUTH AFRICAN ES- 
TUARIES: III. HARTENBOS, LITTLE BRAK 
AND GREAT BRAK RIVERS, 

National Physical Research Lab., Pretoria (South 
Africa). Applied Spectroscopy Div. 

R. J. Watling, and H. R. Watling. 

Special Report FIS 205, March, 1980. 44 p, 1 Fig, 
19 Tab, 6 Ref. 
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Descriptors: *Trace metals, Water analysis, 
*Water poilution sources, *Sediment-water inter- 
faces, Heavy metals, Pollutants, Pollutant identifi- 
cation, Estuaries, *South Africa, Rivers, Nonpoint 
pollution sources, Toxicity, Chemical analysis, 
Water quality, Sediments, Metals, Water quality 
control, Cores, *Path of pollutants. 


Trace metal surveys were conducted during July 
1978 on three estuaries which enter the Indian 
Ocean in Mossel Bay. Surface sediment, water, and 
sediment core samples were collected at selected 
sites in each river for trace metal analyses (13 
elements for water samples; 16 elements for all 
other samples) by atomic absorption spectroscopy. 
Inter-element relationships and absolute metal con- 
centrations were examined before interpreting the 
resultant data. The results indicate that all three 
rivers experience some degree of metal contamina- 
tion. However, with the exception of the extreme- 
ly high chromium levels (containing up to 1.13% 
chromium) found in sediment in part of one river 
(Great Brak) from an unknown source, trace ele- 
ment concentrations were found not to represent a 
significant pollution threat; nonetheless, monitor- 
ing should be continued. All three rivers exhibited 
some indications of other than natural metal build- 
up. The chromium anomaly will be resurveyed in 
more detail for potential source identification. Re- 
mobilization of the chromium contamination via 
flooding could induce mass mortality of local 
flora/fauna. Trace element concentrations are 
given for all sample types and correlation matrices 
are given for the core samples. (Zielinski- 
MAXIMA) 

W82-06387 


METAL SURVEYS IN SOUTH AFRICAN ES- 
TUARIES: Il. KNYSNA ESTUARY, 

National Physical Research Lab., Pretoria (South 
Africa). Applied Spectroscopy Div. 

For primary bibliographic entry see Field 2L. 
W82-06388 


EXPERIMENTS ON 
WATER DISCHARGES, 
Karlsruhe Univ. (Germany, F.R.). 

W. Rodi, and K. Weiss. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
No HY6, p 737-746, June, 1982. 7 Fig, 4 Ref. 


COAXIAL HEATED 


Descriptors: *Heated water, *Thermal pollution, 
*Mixing, Fate of pollutants, Flow characteristics, 
Open channel flow, Water temperature, Buoyancy. 


Heated water was discharged coaxially into rectan- 
gular open channel flow from a slot placed at the 
channel center. The discharge and channel veloci- 
ties were the same. The temperatures studies were 
9 and 20 C in excess of ambient. Temperature 
distribution was determined by thermistors, and 
surface motions was recorded by photographing 
surface floats. Several effects associated with the 
density differences between heated and ambient 
water were visible. The warm water spreading at 
the surface formed a warm surface layer and isolat- 
ed warm water pools. Colder ambient water was 
drawn toward the center plane to replace the 
warm water. The warm water spreading at the 
surface formed a sharp straight front with an angle 
to the center line that increased with increasing 
density differences. The warm surface layer dam- 
pened the turbulent mixing with the colder water, 
so the isolated warm water pools stayed hot for 
considerable distances from the discharge. The 
flow geometry investigated here was simple 
enough to use as a test case for calculation proce- 
dures simulating buoyancy effects on mean flow 
and turbulent mixing. (Cassar-FRC) 

W82-06422 


GROUNDWATER POLLUTION FROM INDUS- 
TRIAL WASTE DISPOSAL, A CASE STUDY, 
Saint Lawrence Univ., Canton, NY. 

G. R. Harris, C. Garlock, L. LeSeur, S. Mesinger, 
and R. Wexler. 

Journal of Environmental Health, Vol 44, No 6, p 
287-295, May/June, 1982. 10 Fig, 7 Tab, 9 Ref. 
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Descriptors: *Groundwater pollution, *Waste dis- 
posal, *Water pollution sources, *Land disposal, 
*Leaching, *Groundwater movement, Waste man- 
agement, Wastes, Industrial wastes, Geohydro- 
logy, Soil types, Leachates. 


An organic and inorganic waste disposal pit oper- 
ated by Sealand Restoration Incorporated (SRI) of 
Oswego, New York, was improperly constructed 
and violated state permits. The pit was not lined 
with impermeable materials, and an underlying 
groundwater interception ditch was too shallow, 
resulting in area groundwater pollution. Following 
periods of high precipitation, migration of leachate 
was observed at downgradient sampling sites. 
Minimum geologic and hydrologic considerations 
for industrial waste disposal sites include soil type, 
depth to groundwater and bedrock, slope, and 
distance to surface water. According to these crite- 
ria, the existing disposal pit was found to have 
severe limitations for the disposal of industrial 
wastes. Investigations into the suitability of other 
SRI sites for waste disposal were inconclusive due 
to insufficient characterization of soil and land 
properties. (Geiger-FRC) 

W82-06434 


EXAMINATION OF PROBABLE CAUSES OF 
INDIVIDUAL WATER SUPPLY CONTAMINA- 
TION, 

Wright State Univ., Dayton, OH. Dept. of Biologi- 
cal Sciences. 

W. S. Brewer, and J. Lucas. 

Journal of Environmental Health, Vol 44, No 6, p 
305-307, May/June, 1982. 1 Fig, 1 Tab, 11 Ref. 


Descriptors: *Path of pollutants, *Coliforms, 
*Groundwater pollution, *Aquifers, *Infiltration, 
*Wells, Fate of pollutants, Water pollution 
sources, Percolation, Groundwater recharge, 
Water supply, Mathematical studies, Surveys. 


A previous study of water supply records from 
1972-1975 in a rural county in Ohio revealed a 
correlation between the probability of contamina- 
tion and the location of wells with respect to their 
supply aquifers. To test the validity of the hypoth- 
esis that contaminated aquifers were the cause of 
high coliform levels in wells, county records from 
1978-79 were surveyed to determine the extent of 
contaminated wells in each of two aquifers serving 
the county. Of the 613 wells surveyed, 113 wells 
were found to have coliform counts greater than 1 
colony/100 milliliters. Comparison of contamina- 
tion rates showed that one aquifer was more likely 
to contain contaminated wells than the other, but 
efforts to establish a causal relationship were un- 
successful. Analysis of variance showed that the 
formations overlying the well (depth, consolidated 
or unconsolidated strata, surface water infiltration 
rate) exerted a stronger influence on the outcome 
of the study than did the aquifer correlation. A 
cause-effect relationship was proposed between in- 
sufficient filtration of percolating surface water 
and contamination. (Geiger-FRC) 
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NOMOGRAPHS FOR RAPID SOLUTIONS 
FOR THE STREETER-PHELPS EQUATIONS, 
Ministry of Works and Development, Hamilton 
(New Zealand). Water and Soil Div. 

G. B. McBride. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 4, p 378-384, April, 1982. 5 Fig, 7 Ref. 


Descriptors: Mathematical equations, *Nomo- 
graphs, *Rivers, *Water pollution sources, Bio- 
chemical oxygen demand, Dissolved oxygen, 
Mathematical models, Prediction, *Streeter-Phelps 
equations, *Path of pollutants. 


Nomographs have been developed which allow 
rapid calculation of the worst effects of emergency 
discharges for rivers for which a convenient oper- 
ational model does not already exist. The nomo- 
graphs are based on the equations of the Streeter- 
Phelps model, which allow calculation of the con- 
centrations of river biochemical oxygen demand 
(BOD) and river dissolved oxygen deficit (DOD) 
downstream of some initial point at which BOD 
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and DOD values are known. Solutions for the 
location and magnitude of the maximum down- 
stream river DOD are presented in simple nomo- 
graph form. A nomograph for calculation of the 
maximum permissible initial river 5-day BOD 
given the initial river DOD and the maximum 
permissible downstream DOD is also presented. 
The use of these nomographs involves three simple 
steps: the formation of three dimensionless ratios, 
the reading of a nomograph, and the calculation of 
the required answer by a simple arithmetic formu- 
la. Use of the nomographs requires the following 
data: initial river DOD in grams per cubic meters 
the BOD decay coefficient evaluated for the stand- 
ard laboratory BOD test, the river deoxygenation 
coefficient, and the river reaeration coefficient. 
The nomographs can only be strictly applied to 
rivers which comply with the requirements of the 
Streeter-Phelps model, although they will provide 
reasonable predictions for most rivers when rapid 
and approximate answers are required. (Carroll- 
RC 
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PCB UPTAKE BY FIVE SPECIES OF FISH IN 
LAKE MICHIGAN, GREEN BAY OF LAKE 
MICHIGAN, AND CAYUGA LAKE, NEW 
YORK, 

Michigan Univ., Ann Arbor. School of Natural 
Resources. 

A. L. Jensen, S. A. Spigarelli, and M. M. 
Thommes. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol 39, No 5, p 700-709, May, 1982. 2 Fig, 1 
Tab, 18 Ref. 


Descriptors: *Fate of pollutants, Model studies, 
Fish, *Uptake, *Polychlorinated biphenyls, Trout, 
Salmon, Whitefish, *Lake Michigan, Absorption, 
Accumulation, Metabolism, Habitats, Kinetics, 
Path of pollutants, *Green Bay, *Cayuga Lake, 
Wisconsin, New York. 


A bioenergetic model was used to describe the 
uptake of polychlorinated biphenyls (PCBs) by 
trout, whitefish, and salmon of Lake Michigan and 
trout of Cayuga Lake in New York. PCB uptake 
was defined in terms of metabolism, food consump- 
tion, size, and growth. PCB levels differed signifi- 
cantly among species according to habitat. PCB 
was taken up by brown trout in a pattern distinct 
from that of other species. An increase in the 
exponent of weight for metabolism changed the 
shape of the relation between PCB concentration 
and body weight from asymptotic to non-asymp- 
totic. In all species tested except brown trout, PCB 
uptake was not asymptotic and concentrations did 
not approach equilibrium. Simulation analyses 
showed that differences in PCB levels among spe- 
cies and in the same species among different habi- 
tats were most likely due to differences in metabol- 
ic parameters, exposure, size, and rate of growth. 
(Geiger-FRC) 
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ENRICHMENT OF INORGANIC NUTRIENTS 
IN THE INNER SARONIKOS GULF (1973-1976), 
Institute of Oceanographic and Fisheries Research, 
Athens (Greece). 

M. Friligos. 

Marine Pollution Bulletin, Vol 13, No 5, p 154-158, 
1982. 1 Fig, 7 Tab, 11 Ref. 


Descriptors: *Nutrients, *Wastewater pollution, 
Fate of pollutants, Water pollution sources, Saroni- 
kos Gulf, Elefsis Bay, *Greece, Outfalls, Nitrates, 
Nitrites, Ammonium,  Silicates, Phosphates, 
Wastewater disposal, Ocean disposal, Wastewater 
outfall. 


Waters in the Inner Saronikos Gulf and Elefsis 
Bay, near Athens, Greece, were sampled during 16 
cruises January 1973 to September 1976. The semi- 
enclosed Gulf is 70-90 m deep in the eastern main 
body and 130-400 m deep in the western portion. 
An outfall discharges raw sewage from the Athens 
metropolitan area into the sea water of the Inner 
Gulf. The 30 m deep Elefsis Bay, at the north end 
of the Gulf, is connected by two narrow and 
shallow channels to Keratsini Bay and the Saroni- 
kos Gulf. It is polluted with industrial effluents and 


sewage. Background levels (in micrograms atoms 
per liter) of nutrients in the relatively unpolluted 
Outer Bay were: phosphate-P, 0.12; silicate-Si, 
1.22; nitrite-N, 0.16; nitrate-N, 0.42; and ammoni- 
um-N, 0.36. Concentrations of nutrients in the 
Inner Gulf were 2.5 times the background level for 
phosphate, 1.39 for silicate, 1.55 for nitrite, 2.60 for 
nitrate, 4.10 for ammonium, and 3.03 for total N. 
Elefsis Bay contained 9 times the inoganic N, 15 
times the ammonia, 7 times the nitrates, 3 times the 
nitrite, 5 times the phosphate, and 4 times the 
silicate as the background. (Cassar-FRC) 
W82-06499 


PHENOLS IN MUNICIPAL SOLID WASTE 
LEACHATES AND THEIR ATTENUATION BY 
CLAY SOILS, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

J. Artiola-Fortuny, and W. H. Fuller. 

Soil Science, Vol 133, No 4, p 218-227, April, 
1982. 4 Fig, 6 Tab, 22 Ref. 


Descriptors: *Leachates, *Phenols, Landfills, Sani- 
tary landfills, Organic compounds, Municipal 
wastes, Chemical reactions, Adsorption, Clays, 
Aeration, Humic acids, Fulvic acids, Fate of pol- 
lutants. 


Municipal solid waste leachates contained varying 
amounts of natural phenols, depending on age. The 
youngest leachate, 1 year, was higher in acidity, 
total organic carbon, and electric conductivity 
(EC) than leachates aged 3 to 7 years. Over a 12 
month sampling period all leachates decreased in 
total organic carbon. The youngest leachate in- 
creased in pH and EC, while the older leachates 
remained constant in pH and EC. Natural phenols 
migrated through 10 cm of clay soils in 7 pore 
volume displacements or fewer. Leachates of low 
pH and high total organic carbon moved rapidly 
through the soil. Phenols moved more slowly in 
fine textured, iron oxide-rich clays than in other 
soils. Leachates enriched with phenol, 2,6-dimeth- 
ylphenol, o- and p-cresol, 2,4-dichlorophenol, and 
p-nitrophenol were more reactive with younger 
leachates than with older ones. The high level of 
humic and fulvic acids in younger leachates ap- 
peared to be correlated with the rapid reaction of 
phenols. Of all the phenols tested, the strongly 
polar nitrophenols were least reactive with lea- 
chates. Phenol levels were rapidly reduced by 
aeration of leachates. (Cassar-FRC) 
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ACTINOMYCETES AND FUNGI IN SURFACE 
WATERS AND IN POTABLE WATER, 

National Board of Waters, Helsinki (Finland). 

R. M. Niemi, S. Knuth, and K. Lundstrom. 
Applied and Environmental Microbiology, Vol 43, 
No 2, p 378-388, February, 1982. 8 Fig, 5 Tab, 28 
Ref. 


Descriptors: *Actinomyces, *Fungi, Thermophilic 
bacteria, Mesophytes, Water supply, Lakes, 
Rivers, Water treatment, Bacteria, Finland, Drink- 
ing water, Path of pollutants, Filtration, Disinfec- 
tion, Artificial recharge, Groundwater pollution. 


The occurrence of mesophilic and thermophilic 
actinomycetes and fungi in finnish lakes and rivers 
used as water supplies and in treated water and 
distribution systems was investigated. Mesophilic 
fungi and actinomycetes were common in Finnish 
lakes and rivers used as water supplies, while ther- 
mophilic fungi and actinomycetes were present 
only in low concentrations. Eutrophic and meso- 
trophic lakes had higher concentrations of fungi 
and actinomycetes than did oligotrophic lakes. 
Thermophilic actinomycetes and fungi and meso- 
philic actinomycetes were more abundant in river 
water than in lake water. The correlation between 
concentrations of actinomycetes and fungi and the 
chemical and physical parameters of the water, as 
well as the correlations between microbes and the 
percentage of cultivated land in the drainage basin, 
probably reflect the importance of runoff for the 
occurrence of these microbes in lakes and rivers 
under normal conditions. A comparison of the 
efficiencies of different water treatments in remov- 
ing these organisms showed that while chemical 


coagulation removed actinomycetes and fungi effi- 
ciently, sand filtration sometimes contributed to 
the populations of thermophilic actinomycetes. 
Actinomycetes and fungi were present in many 
raw water supplies and were able to pass through 
both sand filtration and disinfection, resulting in 
the occurrence of these bacteria in drinking water. 
Also, mesophilic actinomycete concentrations 
were higher in artificial groundwater produced for 
groundwater recharge than they were in eutrophic 
raw water. (Carroll-FRC) 
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CORRELATIONS BETWEEN PREDOMINANT 
HETEROTROPHIC BACTERIA AND PHYSI- 
COCHEMICAL WATER QUALITY PARAM- 
ETERS IN TWO CANADIAN RIVERS, 

Simon Fraser Univ., Burnaby (British Columbia). 
Dept. of Biological Sciences. 

C. R. Bell, M. A. Holder-Franklin, and M. 
Franklin. 

Applied and Environmental Microbiology, Vol 43, 
No 2, p 269-283, February, 1982. 2 Fig, 13 Tab, 42 
Ref. 


Descriptors: *Heterotrophic bacteria, *Bacterial 
analysis, *Physicochemical properties, Water qual- 
ity, Bacteria, Factor analysis, Population dynam- 
ics, Rivers, *Canada, Dunbar River, Meduxnekeag 
River, Saint John River, Water pollution effects. 


A multivariate statistical analysis of data from two 
branches of the Saint John River in New Bruns- 
wick, Canada, was performed to investigate the 
interactions of the bacterial populations with the 
physicochemical parameters of the water. One of 
the branches, the Dunbar, is a pristine woodland 
stream, while the other, the Meduxnekeag River, is 
a larger stream receiving some domestic and agri- 
cultural wastewaters. The heterotrophic bacterial 
populations of the two streams were analyzed as 
total heterotrophic counts; as species numbers, 
using numerical taxonomy; by diversity indices; 
and by factor analysis. Factors which profiled the 
bacterial community and which were common to 
both rivers included, in order of decreasing impor- 
tance, fermentative metabolism, inorganic nitrogen 
metabolism, fluorescence-oxidative metabolism, 
and lack of starch hydrolysis. The correlations 
found between the bacterial populations and physi- 
cochemical parameters of the water suggested an 
intricate algal-bacterial interaction. In one river, 
correlation of the oxidative metabolism factor with 
rainfall suggested that the oxidative bacteria may 
be washed into the river from the surrounding 
land. The oxidative-fermentative factor correlated 
negatively with sunshine in the second river. While 
factor analysis was found to be the most effective 
method for revealing correlations between bacte- 
rial characteristics and the environmental param- 
eters, the use of a variety of methods provided 
more insight into the ecological apsects. (Carroll- 
FRC) 
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THE MOVING INTERFACE PROBLEM WITH 
FINITE ELEMENTS, 

Sydney Univ. (Australia). Dept. of Aeronautical 
Engineering. 

For primary bibliographic entry see Field 2L. 
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A COMPARISON OF NUMERICAL SOLU- 
TIONS OF THE ONE-DIMENSIONAL UN- 
SATURATED FLOW AND MASS TRANSPORT 
EQUATIONS, 

Agriculture Research Service, Riverside, CA. Sa- 
linity Lab. 

For primary bibliographic entry see Field 2G. 
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SELECTION OF WASTE DISPOSAL SITES, 
Illinois State Geological Survey Div., Champaign. 
For primary bibliographic entry see Field SE. 
W82-06550 





METHODS OF STUDYING POPULATION 
SHIFTS IN AQUATIC BACTERIA IN RE- 
SPONSE TO ENVIRONMENTAL CHANGE, 
Windsor Univ. (Ontario). Dept. of Biology. 

Dail pen ol bibliographic entry see Field 5C. 


BIOGEOCHEMISTRY OF MOUNTAIN 
STREAM WATERS: THE MARMOT SYSTEM, 
Calgary Univ., (Alberta) Kananaskis Centre for 
Environmental Research. 

S. A. Telang, B. L. Baker, J. W. Costerton, T. 
Ladd, and R. Mutch. 

Environment Canada, Inland Waters Directorate, 
Ottawa, Ontario, Scientific Series No 101, 1982. 
101 p, 66 Ref, 5 append. 


Descriptors: *Marmot, basin, *Alberta, Rocky 
Mountains, *Biogeochemistry, *Organic com- 
pounds, Drainage, Basin, Stream basins, *Mountain 
basins, Water Quality, Stream organics, Organic 
loading, Streamwater, Stream flow, *Path of pol- 
lutants. 


The Marmot basin is a mountain drainage basin in 
the eastern slopes of the Rocky Mountains 600 km 
north of the Canadian-United States border. It 
illustrates the hydrology of eastern slopes drainage. 
The present study focussed on biogeochemical 
processes occurring naturally in the waters of 
Marmot creek. These were revealed by meas- 
urements of the transport and conversion of organ- 
ic substances in that cold, clear mountain stream 
just below the alpine tree-line. Naturally-occurring 
organic substances ranged widely in biogeochemi- 
cal lability and afforded a comprehensive evalua- 
tion of the in-stream processes of change. Organic 
substances of the streams are in a dynamic state 
with marked processes of transfer and conversion 
discernible in a short, 2.2 km, section of the 
Marmot system even under winter conditions. De- 
tailed calculations based on stream monitoring re- 
vealed the effects of those processes by comparing 
mass transport in and out of the 2.2 km test section. 
Processes of conversion and transport within the 
test section were apparent for each compound and 
group of compounds. Three different seasonal pat- 
terns of alterations are noted. Processes of change 
involve biosynthesis, maceration and leaching, oxi- 
dation, up-take, photodegradation, mineralization, 
absorption/desorption and biodegradation. Some 
processes were related to land disturbance, as in 
the case of forest clear-cutting; this modified con- 
tributions to the stream from soil leaching. At the 
biogeochemical frontiers, three new approaches 
involved adaptation of anlytical technologies from 
related disciplines; 1) carbon preference indices for 
n-alkanes in the stream water clearly showed in- 
stream biosynthesis of hydrocarbons in the low- 
molecular weight range and the leaching of terres- 
trial hydrocarbons in higher mass ranges; 2) heter- 
otrophic-potential measurements carried out in-situ 
and in thelaboratory confirmed the up-take of 
labile organic compunds in the stream (attributed 
largely to sessile rather than planktonic microbes); 
and 3) analogue-depletion calculations showed the 
potential of this method for evaluating stream 
processes when stream gauging is not available. 
The adoption of naturally-occurring inorganic ions 
as reference substances in the stable-labile system 
of depletion led clearly to a sharp definition of in- 
situ depletion. It is now possible (a) to use hetero- 
trophic-potential experiments to predict the deple- 
tion of a given microbial substrate in a stream 
depletion, without the addition of tracers or the 
gauging of the stream. (WATDOC). 
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DISSOLVED OXYGEN MODELLING OF THE 
ST. CROIX RIVER, MAINE - NEW BRUNS- 
WICK, 

Canada Centre for Inland Water, Burlington (On- 
tario). 

W. Boutot, and T. A. Clai 
Technical Bulletin No 121, 1981. 23 p, 5 Fig, 5 
Tab, 7 Ref. 
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Mathematical modelling techniques have been ap- 
plied to study the dissolved oxygen concentration 
in the lower reach of the St. Croix River. A 
hydraulic routing model, HEC-2, was used to de- 
scribe the flow regime, and the WATQUAL 
moddel was used to simulate dissolved oxygen 
levels under different conditions of temperature, 
flow and biological oxygen demand. The results 
indicate that waste loading to the river should be 
restricted during periods of high temperature and 
minimum river discharge in order to permit fish 
migration. (WATDOC) 
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SEASONAL VARIATION OF NITROGEN AND 
PHOSPHORUS SPECIES IN THE RED RIVER, 
Saskatchewan Dept. of the Environment, Regina. 
Inland Waters Directorate. 

V. T. Chacko, B. C. S. Chu, and W. D. Gummer. 
Scientific Series No 128, 1981. 12 p, 10 Fig, 3 Tab, 
17 Ref. 


Descriptors: *Red River(of the North), *Saskatch- 
ewan, *Minnesota, *Load distribution, *Seasonal 
ratios, *Nitrogen, *Phosphorus, Nitrate concentra- 
tions, Amonia, Species, Runoff. 


The Red River flows from the United States 
through Manitoba and into the south basin of Lake 
Winnipeg. Significant seasonal variations in nitro- 
gen and phosphorus species, concentration and 
ratios occurred in the Red River during a study 
conducted at the border between Canada and the 
United States. Nitrate-N was as much as 60% of 
total-N during the spring high flow. During 
summer nitrate-N was so low that it might have 
been a limiting factor for phytoplankton growth 
(the inorganic-N to ortho-P ratio exceeded 10 on 
one occasion only). Particulate-N was usually less 
than 30% of total-N. Ammonia was up to 30% of 
total-N in February. The ortho-P concentration 
constituted between 25% and 80% of total-P. Dis- 
solved organic-P never exceeded 16% of total-P, 
and particulate-P was as much as 70% of total-P. 
Particulate P:N:C ratios differed from the stoichio- 
metric ratios of plant cells. On this basis, it is 
concluded that much of the particulate-P was in 
mineral form. (WATDOC) 
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NATIONAL INTERLABORATORY QUALITY 
CONTROL STUDY NO 27, PCBS, IN NATU- 
RALLY CONTAMINATED DRY SEDIMENTS, 
Canada Centre for Inland Water, Burlington (On- 
tario). 

H. B. Lee, and A. S. Y. Chau. 

National Water Research Institute, Report Series 
No 72, 1981. 10 p, 2 Fig, 9 Tab, 4 Ref. 


Descriptors: *Polychlorinated biphenyls, *Sedi- 
ments, Water quality control, Contamination, 
Spiked samples, Homogeneity, Pollutant levels, In- 
terlaboratory studies, Statistical analysis, Data col- 
lections, *Path of pollutants, *Pollutant identifica- 
tion. 


This report describes an interlaboratory study on 
the analysis of polychlorinated biphenyls (PCBs) in 
naturally contaminated dry sediment reference ma- 
terials and in isooctane solutions. The quality of 
data submitted by the participants varied widely. 
Among the more comparable laboratories, the 
average interlaboratory coefficient of variation 
(C.V.) of the sediment samples is 29.0%. This 
result is significantly worse than the interlabora- 
tory C.V. (16.2%) on sediment samples spiked 
with PCBs, as reported in interlaboratory quality 
control study No. 25. The less reliable PCB results, 
as found on real sediment samples, are likely due to 
problems in recovery, interference and quantita- 
tion of PCB mixtures. (WATDOC) 
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NATIONAL INTERLABRATORY QUALITY 
CONTROL STUDY NO 25, PCBS IN WET SEDI- 
MENTS, 

Canada Centre for Inland Water, Burlington (On- 
tario). 

For primary bibliographic entry see Field 5A. 
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SOME PALEOLIMNOLOGICAL ASPECTS OF 
THE MOST RECENT SEDIMENTS OF LAC 
LAFLAMME (LAURENTIDES PROVINCIAL 
PARK, QUEBEC) IN RELATION TO ATMOS- 
PHERIC TRANSPORTATION OF POLLUT- 
ANTS, 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

For primary bibliographic entry see Field 5A. 
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EFFECTS OF PH, TEMPERATURE, AND EH 
ON THE UPTAKE OF CADMIUM BY BACTE- 
RIA AND AN ARTIFICIAL SEDIMENT, 

Ohio State Univ. Columbus. Dept. of Microbiolo- 


gy. 

J. A. Titus, and R. M. Pfister. 

Bulletin of Environmental Contamination and 
Toxicology, Vol 28, No 6 p 697-704, June, 1982. 2 
Fig, 2 Tab, 8 Ref,OWRT A-042-OHIO Grant 
712437. 


Descriptors: *Fate of pollutants, *Adsorption, 
*Hydrogen ion concentration, *Sediments, *Pseu- 
domonas, Path of pollutants, Temperature, Uptake, 
Heavy metals, *Cadmium, Conductivity, Water 
temperature, Oxidation-reduction potential, Labo- 
ratory studies. 


Bacteria are known to facilitate the movement of 
heavy metals from sediment to the water column 
during their metabolic activities. Acid production 
by bacteria also aids in the breakdown of the 
sulfides of zinc (Zn), cadmium (Cd) and lead (Pb). 
The adsorption of Cd by a Cd-resistant bacterium 
(Pseudomonas sp.) and a sediment matrix under 
various conditions of pH, temperature and Eh 
(redox potential) was examined in four separate 
kettles. Uptake of Cd by the artificial sediment 
matrix in a water-sediment system was related to 
the incubation conditions in a manner similar to 
that found with bacteria. After 4 days at pH 7 and 
a temperature of 35 degrees, Cd adsorption was 
greatest by sediment and bacteria. Incubation at a 
higher pH lowered sediment adsorption, while 
lowering the Eh resulted in higher 2-day Cd ad- 
sorption by sediment. These effects were less pro- 
nounced in bacteria. The amount of Cd taken up 
by bacteria averaged about 10 times greater than 
that adsorbed by the sediment on a dry weight 
basis. These studies showed that the uptake of Cd 
by a Cd-resistant bacterium was influenced by 
environmental factors in the same manner as that 
by sediment. (Geiger-FRC). 
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RELATIONSHIP OF WATER QUALITY AND 
POLLUTANT LOADS TO LAND USES IN AD- 
JOINING WATERSHEDS, 

Ontario Ministry of the Environment, 
Water Resources Branch. 

R. C. Ostry. 

Water Resources Bulletin, Vol 18, No 1, p 99-104, 
February, 1982. 1 Fig, 6 Tab, 3 Ref. 


Toronto. 


Descriptors: *Water quality, *Pollution load, 
*Land use, Water pollution sources, *Watersheds, 
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The Grand and Saugeen Rivers in southern Ontar- 
io, Canada, were selected for investigation as pilot 
watersheds under the Pollution from Land Use 
Activities Reference Group study. These water- 
sheds, which have adjacent headwater areas, are 
physically similar in geology, physiography, and 
climate. Land use and population constitute the 
major differences between the two watersheds and 
appear to be responsible for the significant differ- 
ences in water quality between the watersheds at 
their outlets. The major pollution sources in the 
two watersheds were identified as trace elements 
from urban runoff and point source discharges, 
phosphorus from agricultural and urban runoff and 
private waste disposal, chloride from transporta- 
tion corridors, and sediment and nitrogen from 
agricultural runoff. Suspended sediment loadings 
were similar for the two watersheds at their out- 
lets, while all other unit area loads were higher in 
the Grand River than in the Saugeen River. Phos- 
phorus, nitrogen, chloride, and lead loadings were 
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two to three times as high in the Grand River as in 
the Saugeen River. The higher phosphorus and 
nitrogen levels in the Grand River were attributed 
to larger point source inputs and to the higher 
proportion of agricultural activity in the Grand 
River basin, while the higher chloride and lead 
levels were attributed to the higher proportion of 
urban lands in the Grand River basin as compared 
to the Saugeen River basin. (Carroll-FRC) 
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CONTROL OF TOXIC METALS AT SEWAGE 
TREATMENT WORKS, 

Thames Water Authority, London (London). 

For primary bibliographic entry see Field 5E. 
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SLUDGE DISPOSAL TO SEA IN SOUTH 
AFRICA, 

For primary bibliographic entry see Field SE. 
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PROPORTION OF METHYLMERCURY TO 
THE TOTAL AMOUNT OF MERCURY IN 
RIVER WATERS IN CANADA AND JAPAN, 
National Research Council of Canada, Ottawa 
(Ontario). Div. of Biological Sciences. 

A. Kudo, H. Nagase, and Y. Ose. 

Water Research, Vol 16, No 6, p 1011-1015, June, 
1982. 4 Fig, 1 Tab, 17 Ref. 


Descriptors: *Mercury, Rivers, Natural waters, 
Wastewater, Water analysis, *Methylmercury, 
Fish, *Pollutant identification, Ions, *Canada, 
*Japan, Ottawa River, Nagara River, Suimon 
River. 


The concentrations of methylmercuric ion mercu- 
ric ion, and the total amount of mercury in three 
rivers are discussed: the Suimon and the Nagara 
Rivers in Japan and the Ottawa River in Canada. 
The Nagara River is very clean, but the Ottawa 
and Suimon Rivers have been polluted by industri- 
al effluents containing mercury. During the past 
several years these two rivers have been cleaned 
up. Total mercury concentrations were 19.3 and 
25.9 ng/liter in the Nagara and Suimon rivers 
respectively and 6.6 ng/liter in the Ottawa River. 
The average methylmercury concentration for the 
Ottawa River was 2.2 ng/liter, with the average 
proportion of methylmercury to the total amount 
of mercury being 33%, very similar to the results 
for the Nagara and Suimon Rivers. Sewage efflu- 
ent from Ogaki City contained 39.6 ng/liter total 
mercury, and the proportion of methylmercury in 
the effluent (29%) was close to that of the river 
waters, 30%. These high proportions of methyl- 
mercury relative to total mercury may explain 
why fish in clean rivers and lakes in Northern 
Canada contain high concentrations of mercury, 
most of which is in the form of methylmercury. 
(Baker-FRC) 
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IMPACT OF COAL ASH FROM ELECTRIC 
POWER PRODUCTION ON CHANGES IN 
WATER QUALITY, 

Texas Univ. at Houston. School of Public Health. 
R. K. Guthrie, E. M. Davis, D. S. Cherry, and J. 
R. Walton. 

Water Resource Bulletin, Vol 18, No 1, p 135-138, 
February, 1982. 4 Tab, 21 Ref. 


Descriptors: *Electric power production, *Coal, 
*Water pollution sources, Environmental effects, 
Water Quality, Water reuse, Wastewater manage- 
ment, Waste management. 


The use of coal in the United States has increased 
much more rapidly than was predicted since 1972, 
with electric power generating plants accounting 
for much of the increased use. Solid wastes gener- 
ated by coal combustion include bottom and fly 
ashes, which consist primarily of inorganic materi- 
als. The majority of chemical elements present in 
coal are concentrated in the fly ash. The sulfate 
content of the fly ash lowers the pH of water with 
which it comes in contact, affecting the chemical 
and physical state of other elements present in the 


fly ash. Detrimental effects of coal ash effluent 
runoff in the aquatic environment may result from 
suspended solids, sedimentation, accumulation of 
heavy metals in different trophic levels, passage of 
some of the metals through food chains, and 
changes in pH and chemical balance. Proper con- 
struction and operation of ash settling basins can, 
however, control the detrimental effects of these 
effluents and may even result in improvement of 
the water quality parameters of the effluent as 
compared with the source water. Special attention 
must be paid to the solubility or deposition in 
sediment of potentially toxic chemical elements 
from fly ash. This study suggests that the aquatic 
environment need not be adversely affected by 
solid waste materials from coal combustion and 
that the potential effects of reuse of effluent water 
from ash settling basins should be investigated. 
(Carroll-FRC) 
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THERMODYNAMIC CONTROLS ON QUAL- 
ITY OF WATER FROM UNDERGROUND 
COAL MINES IN COLORADO, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5G. 
W82-06624 


NONPOINT SOURCE LOADING’ RATES 
FROM SELECTED LAND USES, 

Wisconsin Univ.-Madison. Dept. of Soil Science. 
T. C. Daniel, R. C. Wendt, P. E. McGuire, and D. 
Stoffel. 

Water Resources Bulletin, Vol 18, No 1, p 117-120, 
February, 1982. 2 Fig, 17 Ref. 


Descriptors: *Nonpoint pollution sources, *Pollu- 
tion load, *Land use, *Runoff volume, Phospho- 
rus, Barn wastes, Dairy industry, Construction, 
Industrial wastewater, Water pollution sources. 


Nonpoint source loading rates derived from moni- 
toring natural runoff from selected land uses in a 
dairying watershed were compared in an effort to 
identify priority problems. Runoff volumes, sedi- 
ment, and nutrient fractions from construction 
sites, barnyards, and dairying were monitored and 
expressed as areal loadings for comparison pur- 
poses. Sediment yield and total phosphorus loss 
was found to be directly proportional to runoff, 
with construction sites having the highest levels 
and general dairying the lowest. Runoff from barn- 
yard areas had soluble phosphorus and ammonium 
nitrogen concentrations about 10 times higher than 
those of the other land uses investigated. Areal loss 
from nitrate nitrogen was highest from the con- 
struction site and was attributed to the higher 
volume of runoff per unit area. The results of this 
study show that barnyards in a dairying watershed 
contribute the highest areal loadings of sediment 
and nutrients, and especially of dissolved nutrients 
having the potential for such immediate adverse 
effects on water quality as rapid algae blooms and 
aquatic weed growth. Although the runoff and 
sediment yields were higher from the construction 
site, the dissolved phosphorus and ammonium ni- 
trate loadings were low. Dairying activity showed 
the lowest sediment yield of the land uses investi- 
gate, reflecting the high amount of land area pro- 
tected by cover crops. The particular effects of 
individual sites on water quality will also depend 
on proximity to surface water bodies and on other 
watershed characteristics affecting the delivery 
ratios of contaminants. (Carroll-FRC) 

W82-06626 


QUALITY OF STORMWATER RUNOFF FROM 
MOTORWAYS (DIEBESCHAFFENHEIT DER 
NIEDERSCHLAGSABFLUSSE VON AUTO- 
BAHNEN), 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserbau, Wassergute- und Abfallwirtschaft. 
H. Klein. 

Wasserwirtschaft, Vol 72, No 2, p 37-43, February, 
1982. 6 Fig, 6 Tab, 12 Ref. English Summary. 


Descriptors: *Storm runoff, *Roads, *Pollutant 
identification, *Rainfall-runoff relationships, Pre- 
cipitation, Pollutants, Heavy metals, Chlorides, 
Highways, Wastewater treatment, Drains, Storm 
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drains, *West Germany, Runoff, Traffic, Water 
pollutant sources. 


The quality of stormwater runoff from road sur- 
faces was examined along three stretches of heav- 
ily-trafficked highway in West Germany. Routes 
A 81 and A 6 are flanked by high rims so that 
runoff is collected exclusively in storm drains, 
whereas Route A 8/B 10 has a grass verge over 
which runoff flows before entering a drain contain- 
ing a sump. While median monthly rainfall was 
similar for all three roads, mean monthly runoff 
varied (599, 358, and 178 cu m/hectare for A 81, A 
6, and A 8/B 10, respectively). This was attributed 
mainly to the difference in drainage systems. 
Annual mean concentration of chloride was 50-500 
times greater in runoff than in rainwater collected 
at the same sites. Of all filterable material collect- 
ed, only 4-7% originated in rain. Compared with 
discharge from a mechanical/biological sewage 
treatment plant, runoff contained significantly 
higher concentrations of most pollutants: a maxi- 
mum of twice as much COD and cadmium, up to 
five times as much lead, copper, and zinc, up to 17 
times as much filterable material, and 50-60 times 
as much polycyclic hydrocarbons. Smaller 
amounts of ammonium nitride and total phospho- 
rus were present in runoff. Almost all runoff sam- 
ples exceeded the maximal permissible limits for 
filterable material, iron, COD, mineral oil, and 
chloride. With the exception of chloride, pollutants 
were found in lesser amounts in runoff from Route 
A 8/B 10 than in that from the other two roads 
due to runoff permeating the grass verge. (Gish- 
RC) 
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CONSEQUENCES OF CONTAMINATION BY 
HEAVY METALS IN TIDAL ESTUARIES BY 
THE EXAMPLE OF THE RIVER ELBE (AUS- 
WIRKUNGEN DER 
SCHWERMETALLBELASTUNG VON __TI- 
DEGEWASSERN AM BEISPIEL DER ELBE), 
Storm- und Hafenbau, Hamburg (Germany, F.R.). 
— fuer Wirtschaft, Verkehr und Landwirts- 
chaft. 

For primary bibliographic entry see Field SE. 
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CADMIUM IN GAMMARIDAE (AMPHIPODA: 
CRUSTACEA) OF THE RIVERS WERRA AND 
WESER-II, SEASONAL VARIATION AND 
CORRELATION TO TEMPERATURE AND 
OTHER ENVIRONMENTAL VARIABLES, 
Bremen Univ. (Germany, F.R.). 

G-P. Zauke. 

Water Research, Vol 16, No 6, p 785-792, June, 
1982. 4 Tab, 59 Ref. 


Descriptors: Rivers, *Cadmium, Crustaceans, 
*Gammarus, *Seasonal variations, Temperature ef- 
fects, Metals, Fate of pollutants, Werra River, 
Weser River, *Federal Republic of Germany. 


This study represents an attempt to realize the 
approach of a field study using multivariate statisti- 
cal methods. The relationship between seasonal 
variation of cadmium in natural populations of 
Gammarus tigrinus and selected environmental 
variables was investigated. Results of a correlation 
analysis indicated that the observed variation of 
cadmium in G. tigrinus was related to the cadmium 
concentration of the river Weser and to the water 
temperature. However, partial correlation coeffi- 
cient anlaysis showed water temperature to be the 
most important factor. The relationship between 
cadmium levels in G. tigrinus and in the water of 
the Weser turned out to be an imaginary correla- 
tion. Highest cadmium levels were noted in popu- 
lations of G. tigrinus collected in winter, lowest in 
populations collected in summer. These findings 
are discussed in view of the hypothesis of an 
increased elimination of cadmium via exuvia in the 
summer population. (Baker-FRC) 

W82-06659 


AREAL EXTENT OF A PLUME OF MINERAL- 
IZED WATER FROM A FLOWING ARTESIAN 
WELL IN DADE COUNTY, FLORIDA, 





Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

B. G. Waller. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-199852, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Geological Survey Water-Resources Investigations 
82-20, 1982. 20 p, 10 Fig, 2 Tab, 7 Ref. 


Descriptors: *Water quality, *Groundwater, *Path 
of pollutants, *Saline water intrusion, Aquifers, 
Specific conductivity, Chlorides, Water pollution, 
*Florida, Dade county, Everglades, Floridan 
aquifer, Biscayne aquifer. 


A flowing artesian well that taps the Floridan 
aquifer at Chekika Hammock State Park is con- 
taminating the overlying Biscayne aquifer with 
saline water. The plume of mineralized water ex- 
tends approximately 7 miles southeast of the well 
and ranges in width from 1 to 2 miles. The areal 
extent of contamination in the primary plume is 
approximately 12 square miles. The principal ions 
contaminating the Biscayne aquifer are chloride, 
sodium, and sulfate. (USGS) 

W82-06680 


FLOW CHARACTERISTICS AND WATER- 

QUALITY CONDITIONS IN THE SPOKANE 

RIVER, COEUR D’ALENE LAKE TO POST 

FALLS DAM, NORTHERN IDAHO, 

Geological Survey, Boise, ID. Water Resources 

Div. 

H. R. Seitz, and M. L. Jones. 

Available from the OFSS, USGS Box 25425, Fed. 

Ctr., Denver, CO 80225, Price $7.75 in paper copy, 

$3.50 in microfiche. Geological Survey Open-File 

Report 82-102, October 1981. 56 p, 9 Fig, 10 Tab, 
Ref. 


Descriptors: *Water quality, *Streamflow, *Path 
of pollutants, *Data collections, Outlet channels, 
Cross sections, Discharge measurement, Velocity, 
Water analysis, Nutrients, Bacteria, Trace metals, 
*Idaho, Spokane River, Coeur d’Alene Lake, Post 
Falls Dam. 


The Spokane River leaves the northern end of 
Coeur d’Alene Lake, flows westward past the 
cities of Coeur d’Alene and Post Falls, Idaho, 
through the Spokane Valley, and joins the Colum- 
bia River west of Spokane, Wash. Cross-sectional 
properties and water-quality characteristics were 
determined for flows of 6,100 to 8,440 cubic feet 
per second during June 8 to 12; 750 to 1,760 cubic 
feet per second during August 24 to 27; and 1,790 
to 1,630 cubic feet per second during November 3 
to 7, 1980. Cross-sectional areas measured ranged 
from 4,620 square feet to 17,000 square feet. Flow 
velocities ranged from 2.00 feet per second during 
June to less than 0.10 foot per second during 
August and November. Water quality in the reach 
was generally good. A small increase of total am- 
monia nitrogen occurred downstream of the Coeur 
d’Alene sewage-treatment plant. (USGS) 
W82-06681 


EVALUATION OF A PREDICTIVE GROUND- 
WATER SOLUTE-TRANSPORT MODEL AT 
THE IDAHO NATIONAL ENGINEERING LAB- 
ORATORY, IDAHO, 

Geological Survey, Idaho Falls, ID. Water Re- 
sources Div. 

B. D. Lewis, and F. J. Goldstein. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-204066, 
Price codes: AOS in paper copy, AOI in microfiche. 
Geological Survey Water-Resources Investigations 
82-25, March 1982. 71 p, 26 Fig, 2 Tab, 34 Ref. 


Descriptors: *Water quality, *Groundwater, *Ra- 
dioactive waste disposal, *Path of pollutants, Com- 
puter models, Solute transport, Chemical wastes, 
Chlorides, Tritium, Geohydrology, Observation 
wells, Monitoring, Groundwater movement, 
Chemical analysis, *Idaho, Idaho National Engi- 
neering Laboratory, Snake River Plain aquifer. 


Aqueous chemical and radioactive wastes dis- 
charged to shallow ponds and to shallow or deep 
wells on the Idaho National Engineering Labora- 
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tory (INEL) since 1952 have affected the quality 
of the ground water in the underlying Snake River 
Plain aquifer. The aqueous wastes have created 
large and laterally dispersed concentration plumes 
within the aquifer. The waste plumes with the 
largest areal distribution are those of chloride, 
tritium, and with high specific conductance values. 
The data from eight wells drilled near the southern 
INEL boundary during the summer of 1980 were 
used to evaluate the accuracy of a predictive mod- 
eling study completed in 1973, and to simulate 
1980 positions of chloride and tritium plumes. Data 
interpretation from the drilling program indicates 
that the hydrogeologic characteristics of the sub- 
surface rocks have marked effects on the regional 
ground-water flow regimen and, therefore, the 
movement of aqueous wastes. As expected, the 
waste plumes projected by the computer model for 
1980, extended somewhat further downgradient 
than indicated by well data due to conservative 
worst-case assumptions in the model input and 
inacurate approximations of subsequent waste dis- 
charge and aquifer recharge conditions. (USGS) 
W82-06689 


HYDROLOGIC AND CHEMICAL EVALUA- 
TION OF THE GROUND-WATER RESOURCES 
OF NORTHWEST ELKHART COUNTY, INDI- 
ANA, 

Geological survey, Indianapolis, IN. Water Re- 
sources Div. 

T. E. Imbrigiotta, and A. Martin, Jr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-197369, 
Price codes A08 in paper copy, AOI in microfiche. 
Geological Survey Water Resources Investigations 
81-53, October 1981. 140 p, 49 Fig, 14 Tab, 42 Ref. 


Descriptors: *Groundwater, *Groundwater avail- 
ability, *Water quality, *Water pollution effects, 
Landfills, Leachate, Observation wells, Aquifer 
characteristics, Flow system, Glacial drift, Organic 
compounds, Plumes, Groundwater movement, 
Water level fluctuation, Drawdown, Computer 
models, Chemical analysis, *Indiana, Elkhart 
County. 


A study of the aquifer system underlying north- 
west Elkhart County, Indiana, has defined the gen- 
eral flow and quality of the area’s ground water. 
The regional ground-water flow is toward the St. 
Joseph River. A ground-water-flow model was 
used to simulate pumpings of 7.5-, 10-, and 20- 
million gallons per day at the airport. The model- 
generated water-level maps indicated that only for 
the 20-million-gallons-per-day simulated pumping 
could a small part of the total flow into the pump- 
ing center come from the Himco landfill area. The 
general ground-water quality was characterized by 
slightly basic pH (7-8), average hardness greater 
than 150 milligrams per liter as calcium carbonate, 
and a calcium bicarbonate water type. Eight vola- 
tile organic compounds were detected in samples 
from an industrial park area in east Elkhart. Con- 
centrations of dissolved solids, bicarbonate, bro- 
mide, chloride, sulfate, ammonia, calcium, magne- 
sium, manganese, potassium, sodium, and dissolved 
organic in the leachate were at least five times 
their background concentration. The leachate 
plume was primarily in the shallow aquifer and 
extended between 3,100 and 5,600 feet downgra- 
dient from the Himco landfill. (USGS) 

W82-06691 


THE DISTRIBUTION OF HEAVY METALS IN 
THE BOTTOM SEDIMENTS OF THREE 
STREAMS IN THE KANSAS CITY, MISSOURI, 
METROPOLITAN AREA, 

Missouri Univ., Kansas City. Dept. of Biology. 
D. H. Stern, and M. S. Stern. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256769, 
Price codes: A06 in paper copy, AO1l microfiche. 
Report, May 1982, Water Resources Research 
Center, Columbia, MO. 106 p, 5 fig, 1 Tab, 42 Ref, 
2 Append. OWRT A-128-MO(1), 14-34-0001-1127. 


Descriptors: *Water pollution sources, *Heavy 
metals, *Pollution load, *Sediments, *Bottom sam- 
pling, Environmental protection, Nonpoint pollu- 
tion sources, Population exposure, Sublethal ef- 
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fects, Cobalt, Cadmium, Chromium, Copper, Iron, 
Rural areas, Streams, Urban areas, Sampling, Sur- 
face runoff, Rivers, Trace metals, *Missouri, 
Kansas City. 


The concentration and distribution of sediment 
heavy metals were determined in the major stream 
of each of 3 adjacent watersheds in the Kansas 
City (Missouri) metropolitan area. The metals were 
examined in bottom sediments of each stream 
during 4 seasons under various precipitation/flow 
conditions. The effects of human activities/urban- 
ization on sediment metal levels/distribution in the 
streams was assessed. Kansas City area sediments 
contained higher levels of many metals than sedi- 
ments of other watercourses. Downstream Blue 
River stations indicated urban industrial pollution 
(e.g., runoff from highly active roads, rail lines, 
bankside steel fabricators, automobile salvage 
yards). Blue River concentrations of a number of 
metals (cadmium, chromium, copper, iron, lead, 
manganese, nickel, zinc) downstream, exceeded 
those at residential/park/ pastoral upstream loca- 
tions and those in the other two (suburban and 
rural) streams studied. Only cobalt was higher in 
rural areas than urban areas. Stations near the 
confluence of each stream with the Missouri River 
had metal concentrations exceeding literature data 
for many of the metals analyzed. Iron levels ap- 
peared slightly higher in January than at other 
times of the year; other metals showed no season- 
able variation. Water quality data at the sediment 
sampling stations are also reported. (Zielinski- 
MAXIMA) 
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BIOTRANSFORMATION OF PCB BY NATU- 
RAL ASSEMBLAGES OF FRESHWATER MI- 
CROORGANISMS, 

Massachusetts Univ., Boston. Dept. of Biology. 
M. P. Shiaris, and G. S. Sayler. 

Environmental Science and Technology, Vol 16, 
No 6, p 367-369, June 1982. 3 Fig, 1 Tab, 23 Ref. 


Descriptors: *Polychlorinated biphenyls, *Bio- 
transformation, *Microbial degradation, Reser- 
voirs, Water sampling, Oxidation, Chlorine, Biode- 
gradation, Path of pollutants, Water pollution, Bio- 
logical oxidation, Mineralization, *Tennessee, 
Center Hill Reservoir. 


The ability of natural mixed microbial populations 
in lake water to oxidize PCBs was investigated. A 
preliminary examination of PCB removal (by 
hexane extraction) in samples of water from Center 
Hill Reservoir, Tennessee, that had been exposed 
to PCBs indicated a significant reaction of PCBs 
with microbial populations but did not assess the 
fate of PCBs. Incubation of water samples from the 
reservoir with a PCB mixture containing 54% 
chlorine by weight resulted in no oxidation. This 
indicates that for complex mixtures of PCB, miner- 
alization was insignificant relative to adsorption, 
volatilization, and cellular accumulation, which 
occur kinetically at a much faster rate. However, 
incubation of samples with 2-chlorobenzoic acid 
an chlorobenzoylformic acid 
(chlorophenylglyoxylic acid). The results indicate 
that chlorobenzoic acids can be expected to accu- 
mulate during degradation of the lesser chlorinated 
biphenyls in the environment and support the hy- 
pothesis that aquatic ecosystems have detectable 
potential for PCB biodegradation. (Gish-FRC) 
W82-06719 


A SURVEY OF DISCHARGES FROM A NATU- 
RAL GAS DRILLING OPERATION IN LAKE 
ERIE, 

Lehigh Univ., Bethlehem, PA. Dept. of Biology. 
J. I. Parker, and J. G. Ferrante. 

Environmental Science and Technology, Vol 16, 
No 6, p 363-367, June 1982. 2 Fig, 3 Tab, 16 Ref. 


Descriptors: *Offshore platforms, *Natural gas, 
*Discharge measurement, *Organic compounds, 
*Inorganic compounds, Plumes, Pollutant identifi- 
cation, Sodium, Magnesium, Sulfate, Chloride, Hy- 
drocarbons, Volatile hydrocarbons, Methane, 
Ethane, Nephelometry, Lakes, *Lake_ Erie, 
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Canada, Environmental Effects, Water pollution 
sources. 


Turbid discharge plumes from a Canadian offshore 
natural gas drilling rig in Lake Erie were mapped 
by continuous-flow nephelometry, and the concen- 
trations of certain organic and inorganic constitu- 
ents in the plumes were measured. Buoyant surface 
plumes A and B were tracked and mapped on 
5.30.1979, while plume C was monitored on 
5.31.1979. Plumes A and B drifted eastward about 
600-1,500 m before dispersing to background total 
suspended solids (TSS) levels (< or = 0.4 mg/L). 
They achieved maximum widths of about 200 m 
and included areas of approximately 10-25 ha. TSS 
concentrations ranged from 0.4 to 1.2 mg/L. 
Plume C covered about 3.5 ha and drifted only 
about 320 m before TSS concentrations declined to 
background level. However, TSS levels were 
higher in plume C, reaching a maximum of 5.3 mg/ 
L about 25 m downcurrent of rig discharge. The 
survey of plume chemistry showed that sodium, 
sulfate, and chloride concentrations were not ele- 
vated in plume C at distance > 25 m and that these 
constituents dispersed rapidly after discharge. At a 
distance of 25 m from the rig, magnesium concen- 
trations were significantly higher than at other 
locations within the plume and at reference sta- 
tions, but rapidly declined to ambient lakewater 
levels throughout the remainder of the plume, sug- 
gesting that the area of high concentration was < 
1 ha. Volatile hydrocarbon analysis showed minor 
increases of methane and ethane (less than a factor 
of 2 above ambient levels) in plume C, and these 
declined rapidly at distances > 100 m from the rig. 
Absolute levels were < 25 micrograms/L. The 
potential for adverse environmental effects result- 
ing from these discharges is considered minimal. 
(Gish-FRC) 
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HORIZONTAL RECIRCULATION IN WATER 
BODIES DUE TO THERMAL DISCHARGE, 
Military Engineering Services, Hyderabad (India). 
For primary bibliographic entry see Field 5C. 
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PHYSICOCHEMICAL PROPERTIES AS 
USEFUL TOOLS FOR PREDICTING THE EN- 
VIRONMENTAL FATE OF ORGANIC CHEMI- 
CALS, 

Battelle-Inst. e.V., Frankfurt am Main (Germany, 
F.R 


W. Kiopffer, G. Rippen, and R. Frische. 
Ecotoxicology and Environmental Safety, Vol 6, 
No 3, p 294-301, 1982. 2 Fig, 3 Tab, 17 Ref. 


Descriptors: *Organic compounds, *Environmen- 
tal effects, Physicochemical properties, Persis- 
tence, Sinks, Vapor pressure, Volatility, Solubility, 
Adsorption, Path of pollutants, *Fate of pollutants, 
Chemicals, Organic wastes,. 


The physical and chemical properties of a chemi- 
cal largely determine the distribution of that 
chemical between the environmental media of air, 
water and soil/sediment. Relatively inexpensive 
measurements can be used to predict roughly the 
distribution of these chemicals. In particular such 
estimates are very important in the assessment of 
new chemicals. In the case of new chemicals, 
nothing is known about the behavior of the sub- 
stance in the natural environment. Models still 
remain to be developed for calculating the distribu- 
tion on the basis of physicochemical data for differ- 
ent environmental conditions or, alternatively, by 
using globally averaged data. It is shown that, 
except in the case of highly persistent chemicals, 
distribution can only be considered in conjunction 
with (biotic and abiotic) degradation processes. 
According to the knowledge at present, the key 
properties with regard to the environmental fate 
included vapor pressure, water solubility, absorp- 
tion and desorption behavior, partition coefficient 
(octanol/water), volatility from aqueous solution, 
and hydrolysis and photochemical reactivity in the 
air, water, and when absorbed at surfaces (aerosol, 
soil, organic matter). An interesting consequence 
of the close interrelation of persistence and mobil- 
ity is that if a chemical has a strong tendency to 
enter a specific medium or sector of the environ- 


ment such as water and there is no sink for it in this 
sector but only in another sector, such as in the air, 
then the transfer velocity between these sectors 
will determine the persistence. Thus in certain 
cases mobility may control persistence. (Baker- 


FRC) 
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PRELIMINARY STUDY OF THESSALONIKI 
BAY FOR CONTAMINATION BY MERCURY 
AND LEAD, 

Thessaloniki Univ., Salonika (Greece). Lab. of 
Analytical Chemistry. 

G. S. Vasilikiotis, N. A. Voulouvoutis, D. G. 
Themelis, and M. C. Sofoniou. 

Chemosphere, Vol 11, No 5, p 479-496, May, 1982. 
4 Fig, 5 Tab, 10 Ref. 


Descriptors: *Heavy metals, *Wastewater disposal, 
Thessaloniki Bay, *Greece, *Mercury, *Lead, In- 
dustrial wastes, Municipal sewage, Water pollution 
sources, Path of pollutants. 


Thermaikos Gulf is estimated to receive more than 
80,000 cubic meters per day of domestic sewage 
and some 25,000 cubic meters per day of industrial 
wastewater. Mercury and lead concentrations 
were examined in the Gulf as possible indicators of 
pollution levels. The northern part of the Gulf was 
selected for study due to its geological configura- 
tion and the fact that the municipal sewage and 
factory wastes enter this particular basin directly. 
The amounts of mercury and lead in the sea water 
and sediment samples taken from this basin were 
significantly increased in regions close to the out- 
falls of sewage and wastewater. Contamination 
peaks were seasonally correlated with various 
maintenance programs carried out in the industrial 
plants. At these times the industrial wastewaters 
even more heavily contaminated with the heavy 
metals. The high metal content of the seawater at 
the start of the winter season could also be due to 
the rainfall washing out to sea the street dust 
which is rich in heavy metal dust particles. At this 
same time the increased wind and wave activity in 
the water body would be stirring up metal particles 
which had settled to the bottom sediment layer. 
Analysis showed that the heavy metal concentra- 
tion in the sediment layer was related to the sedi- 
ment content of organic residues. (Baker-FRC) 
W82-06728 


RATES OF MINERALIZATION OF TRACE 
CONCENTRATIONS OF AROMATIC COM- 
POUNDS IN LAKE WATER AND SEWAGE 
SAMPLES, 

Cornell Univ., Ithaca, NY. Lab. of Soil Microbi- 
ology. 

H. E. Rubin, R. V. Subba-Rao, and M. Alexander. 
Applied and Environmental Microbiology, Vol 43, 
_ 5, p 1133-1138, May, 1982. 3 Fig, 1 Tab, 10 

ef. 


Descriptors: *Lakes, *Mineralization, Wastewater, 
Metabolism, Microorganisms, Organic compounds, 
Aromatic compounds, Phenols, Microbiological 
studies, Kinetics Eutrophication, Oligotrophic 
lakes, *New York. 


This investigation was designed to determine the 
kinetics of mineralization of several compounds in 
samples of freshwater and sewage. For this pur- 
pose a method was developed to test the rates at 
chemical concentrations lower than those studied 
heretofore. The rates of mineralization of phenol, 
benzoate, benzylamine, p-nitrophenol, and di(2- 
ethylhexyl) phthalate added to lake water at con- 
centrations ranging from a few picograms to nano- 
grams per milliliter were directly proportional to 
chemical concentration. At levels of less than 1 pg 
of phenol or p-nitrophenol per ml the rates were 
still linear, but they were below the predicted 
value at 1.53 pg of 2,4-dichlorophenoxyacetate per 
ml. Mineralization of 2,4-dichlorophenoxyacetate 
was not detected in samples of lake water contain- 
ing 200 ng of the chemical per ml. The slope of a 
plot of the rate of phenol mineralization in samples 
of three lakes as a function of its initial concentra- 
tion was lower at levels of 1 to 100 micrograms/ml 
than at higher concentrations. In lake water and 
sewage supplemented with less than 60 ng ogf 


Cl4-labeled benzoate or phenylacetate per ml, 95 
to 99% of the raioactivity disappeared from solu- 
tion, indicating that the microflora assimilated little 
or none of the carbon. The extent of mineralization 
of some compounds in samples of two lakes and 
sewage was least in the water with the lowest 
nutrient levels. No mineralization of 2,4- 
dichlorophenoxyacetate and the phthalate ester 
was observed in samples from an oligotrophic lake. 
These data suggest that mineralization of some 
chemicals at concentrations of less that 1 micro- 
gram per ml is the result of activities of organisms 
that metabolize the chemicals at low concentra- 
tions but assimilate little or none of the substrate 
carbon. (Baker-FRC) 

W82-06738 


SURVIVAL OF ESCHERICHIA COLI IN LAKE 
BOTTOM SEDIMENT, 

Wisconsin Univ. La Crosse, River Studies Center. 
P. LaLiberte, and D. J. Grimes. 

Applied and Environmental Microbiology, Vol 43, 
No 3, p 623-628, March, 1982. 2 Fig, 2 Tab, 39 Ref. 


Descriptors: *Lake sediments, *Bacteria, Lakes, 
*Bottom sediment, Sediment, Sedimentation, Es- 
cherichia Coli, Fecal Coliforms, Coliforms, Lake 
Onalaska, Mississippi River, Water quality, Cultur- 
ing techniques, Dialysis cultures, *Minnesota. 


The in situ survival of the fecal coliform Esheri- 
chia coli in lake bottom sediment was investigated 
using dialysis culture techniques. The study sites 
were located in Lake Onalaska, an impoundment 
of lock and dam no. 7 on the Mississippi River at 
Dresback, Minnesota. The lake surface area was 
2,146 hectares, with an average depth of 155 cm. 
The pool receives water from the Mississippi and 
Black Rivers and has water chemistry characteris- 
tics similar to those of the Mississippi. Lake Ona- 
laska does not stratify, has an average annual alka- 
linity of 125 mg/liter, supports extensive growths 
of rooted, aquatic vegetation, has a high nutrient 
trapping efficiency, and is quickly progressing 
toward hypereutrophic conditions. Daily most 
probable number determinations indicated that E. 
Coli populations in unsterile inoculated sediment 
fluctuated between 530 and 2200 bacteria per g of 
silty clay and between 3000 and 14000 bacteria per 
g of sand. Autoclaved silty clay sediment inoculat- 
ed with 1,000,000 bacteria per g showed increases 
to 220,000,000 bacteria per g in 3 days. During the 
same period, autoclaved sand sediment inoculated 
with 120,000 cells per g increased to 54,000,000 
bacteria per g. By day 5, populations in both 
cultures had decreased by 1 log. The ability of E. 
coli to survive for several days in aquatic sediment 
in situ suggests that fecal coliforms in water may 
not always indicate recent fecal contamination of 
that water, but rather resuspension of viable sedi- 
ment-bound bacteria. (Baker-FRC) 
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The mineralization of low levels of several C14- 
labeled organic compounds was studied in natural 
waters. Attempts were also made to enhance mi- 
crobial activity by supplementing the waters with 





readily available carbon and energy sources. Lake 
waters with different natural nutrient levels wre 
used to assess the effect of nutrient status on the 
extent of mineralization. A sensitive and rapid 
method to detect mineralization was developed. 
From 93 to 98% of benzoate, benzylamine, aniline, 
phenol and 2,4-dichlorophenoxyacetate at one or 
more concentrations below 300 ng/ml was miner- 
alized in samples of lake waters and sewage, indi- 
cating little or no incorporation of carbon into 
microbial cells. Assimilation of C-14 by the cells 
mineralizing benzylamine in lake water was not 
detected. Mineralization in lake waters was linear 
with time for aniline at 5.7 pg to 500 ng/ml, 
benzylamine at 310 ng/ml, phenol at 102 fig to 10 
mg/ml, 2,4-dichlorophenoxyacetate at 1.5 pg/ml, 
and di(2-ethylhexyl)phthalate at 21 pg to 200 ng/ 
ml, but it was exponential at several p-nitrophenol 
concentrations. The rate of mineralization of 50 
and 500 ng of aniline per ml and 200 pg and 2.0 ng 
of the phthalate per ml increased with time in lake 
waters. The phthalate and 2,4- 
dichlorophenoxyacetate were mineralized in sam- 
ples from a eutrophic but not an oligotrophic lake. 
Results obtained on addition of benzoate-utilizing 
bacteria, glucose or phenol to the lake water 
showed that the kinetics of mineralization, the 
capacity of the aquatic community to assimilate 
carbon from the substrate or the extent of assimila- 
tion, and the sensitivity of the mineralizating popu- 
lations to organic compounds are different at trace 
levels than at higher concentrations of organic 
compounds. (Baker-FRC) 
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A compartmentalized model is reported to study 
the transport of agricultural chemicals in soil drain- 
age. In this model drainage from the soil is chan- 
neled into the aquatic system together with 
groundwater, providing a slow, fluctuating water 
flow. C-14 labeled DDT was used as a reference 
toxicant. The variability of the model exosystem 
was evaluated, and some recommendations are 
given for future work. The terrestrial part was 
built of washed gravel and soil in a container. The 
aquatic part was an aquarium provided with an 
overflow pipe. A layer of gravel was scattered on 
the bottom of the aquarium. The behavior of DDT 
in this system may be considered to mimic its 
behavior in a soil/water system under natural con- 
ditions. DDT became tightly bound to the soil, 
which acted as a reservoir. A compound with a 
high partition coefficient (highly lipophilic) such as 
DDT has a strong tendency to accumulate in 
aquatic biota, but its transfer to the aquatic envi- 
ronment is limited by its adsorptive properties, and 
its availability to aquatic biota is accordingly re- 
duced. (Baker-FRC) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


One aspect of particle-related phosphorus uptake 
was investigated - differential uptake activities of 
attached vs. free floating bacteria in natural aquatic 
ecosystems. This is significant in determining the 
relative importance of phosphorus uptake and cy- 
cling on particle-bound vs. free-floating microor- 
ganisms. Microautoradiography was used to study 
the uptake of phosphorus. A variety of aquatic 
ecosystems was studied, exhibiting a range of tro- 
phic states. Lake Tahoe, California, a deep ultra- 
oligotrophic lake, was studied, as was Heart Lake, 
Ontario, which is a small, shallow, eutrophic lake, 
and Lake Taupo on the North Island of New 
Zealand, which is a deep oligo-mesotrophic lake. 
Samples were also taken from the Newport River 
Estuary in North Carolina. In all systems studied 
particle-rich waters showed higher uptake rates 
per unit volume than particle-poor waters. Bacteria 
associated with particles were responsible for ele- 
vated uptake rates and exhibited higher relative 
uptake rates per cell than free-living bacteria. Dif- 
ferences in cellular phosphorus uptake between 
attached and unattached bacteria were greatest 
under oligotrophic and least under eutrophic con- 
ditions. The significance of these findings with 
regard to particles as nutrient-concentrating mi- 
croenvironments in natural waters is discussed. 
(Baker-FRC) 
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The accumulation of particles with low settling 
velocities along a mud shoal is shown to be due to 
a combination of transport of particles from other 
areas, formation of particles in the salt wedge area, 
and trapping of particles due to hydrographic 
mechanisms. The tidal Weser Estuary was the 
study site; it experienced a turbidity maximum and 
mud shoal near the tip of the salt wedge. Non-tidal 
estuaries may have a mud shoal, but since alter- 
ation and strength of tidal currents are lacking, a 
strong turbidity maximum may also be absent. In 
all undisturbed tidal coastal plain estuaries the 
same mechanisms may lead to effects similar to 
those in the Weser. However, the channel will be 
much shallower, and in the turbidity maximum the 
seston concentration may be less. It is noted that 
fractionation of particles into subclasses may also 
lead to fraction of pollutants that may be constitu- 
ents of particles in one of these fractions. It is 
expected that dredging will initiate chemical and 
biological reactions that would not occur in an 
undisturbed estuary. Thus some types of suction 
dredging select the heavier particles such as fine 
sand and larger pieces, while the lighter aggregates 
escape out of the hold together with the overflow- 
ing water and remain in the turbidity maximum. 
Thus natural processes are hindered by mainte- 
nance dredging. The main cause for the muddy 
character of the sediment is the non-tidal estuarine 
circulation, which results in collection, amassment 
and settling of particles with low settling velocities 
in the salt wedge area. Tidal oscillation, causing 
alternating sedimentation and resuspension of the 
particles, is the main source of visual turbidity in 
an estuary not disturbed by man. (Baker-FRC) 
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Sources Of Pollution—Group 5B 


Heavy metal pollution was examined in the Chao 
Phraya River estuary. Seasonal variations were 
noted, but the patterns were not the same for 
different heavy metals of different sampling sta- 
tions along the river. The relatively high concen- 
trations of heavy metal in the river mouth vicinity 
indicated a possible accumulation of heavy metals 
which may have been due to the movement of 
pollutants from upstream, sources from wastewater 
discharges from the Bangkok Metropolis and in- 
dustrial estates south of Bangkok, and the physical 
characteristics of the estuary and tidal movements 
that tended to stagnate water in this area. Twenty- 
seven species of fish of various sizes were also 
studied. The results indicate that the Chao Phraya 
River estuary is being polluted by heavy metals, 
and that the accumulation of Cd, Cu, Cr, and Pb in 
water in the vicinity of the river mouth is signifi- 
cant. If pollution were to continue, long term 
accumulation of heavy metals in sediments and fish 
in the river mouth could occur because the water 
PH in this area is between 7 and 8 and because the 
bio-accumulation and bio-magnification of fish 
reared in heavy metal polluted water have been 
reported elsewhere. The probable ingestion of 
mercury and lead in fish from this region is a 
matter for concern. (Baker-FRC) 

W82-06774 


YORK RIVER DESTRATIFICATION: AN ES- 
TUARY-SUBESTUARY INTERACTION, 
Virginia Inst. of Marine Science, Gloucester Point. 
For primary bibliographic entry see Field 2L. 
W82-06787 


DEGRADATION OF TERBUTRYN IN SEDI- 
MENTS AND WATER UNDER VARIOUS 
REDOX CONDITIONS, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

D. C. G. Muir, and A. L. Yarechewski. 

Journal of Emvironmental Science and Health, 
Part B, Vol 17, No 4, p 363-380, 1982. 3 Fig, 4 Tab, 
16 Ref. 


Descriptors: *Agricultural chemicals, *Degrada- 
tion, *Fate of pollutants, Laboratory studies, Deg- 
radation products, *Terbutryn, *Herbicides, Water 
pollution, Organic compounds, Environmental ef- 
fects, *Oxidation-reduction potential, *Sediments, 
Rivers, Ponds, Bottom sediments. 


The major degradation pathways of terbutryn in 
sediment and water were studied under laboratory 
conditions which simulated the use of this herbi- 
cide in aquatic environments. Degradation of ter- 
butryn in static culture flask incubations proceeded 
slowly, with half-lives of about 380 days in both 
river and pond sediments. The disappearance of 
terbutryn in water was more rapid , with half-lives 
of 240 days and 180 days in water above pond and 
river sediments, respectively. Redox potentials in 
these static systems following 200 days of incuba- 
tion averaged +384 mv in water and +364 mv in 
sediment, indicating that aerobic conditions pre- 
vailed. Degradation proceeded much more slowly 
in autoclaved sediments and water, suggesting that 
biological activity was essential in order for rapid 
degradation to occur. The major degradation 
product from static incubations was hydroxyterbu- 
tryn (HT). Also eluting on the chromatogram was 
a peak corresponding to N-deethyl hydroxy terbu- 
tryn (DEHT) as a minor product. A second major 
product was terbutryn sulfoxide (TS). A compari- 
son of these studies with field studies on the fate of 
terbutryn in small ponds indicated that the labora- 
tory studies closely simulated the persistence of the 
herbicide. Breakdown of terbutryn in laboratory 
sediment-water systems appears to be inversely 
related to redox potential, as the degradation rate 
was slowed dramatically at low potential. Mea- 
surement of redox potential in sediments from 
treated water bodies in field experiments may be a 
useful means of predicting terbutryn persistence 
under field conditions. (Baker-FRC) 

W82-06790 


COAL AND COAL MINE DRAINAGE, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Tennessee Valley Authority, Chattanooga. 

H. Olem. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 717-723, 
June, 1982. 2 Tab, 67 Ref. 


Descriptors: *Literature review, *Coal mining, 
*Mine drainage, *Mine wastes, *Reviews, Water 
pollution sources, Fate of pollutants, Strip mines, 
Coal mines, Acid mine drainage, Water pollution 
effects, Regulation, Water pollution control, 
Wastewater treatment, Leachates, Slurries, Sulfur, 
Sulfates, Wastewater treatment. 


The role of coal and mine drainage in water pollu- 
tion is the subject of a literature review. A table 
presents the subjects and authors of selected papers 
from the 1981 symposium on surface mining hy- 
drology, sedimentology, and reclamation. Studies 
on formation of coal mine drainage included identi- 
fying potential acid-prod cing strata, the good cor- 
relation between carbonace-sulfur ratio and effluent 
quality, and pyrite oxidation. The effects of coal 
mining on hydrology and stream water quality are 
reported from various locations in the U.S. Acid 
mine drainage and groundwater deterioration were 
reported in many cases. In the western U.S., total 
dissolved solids is the major problem associated 
with coal mining. Methods for treating mine drain- 
age include chemical neutralization, settling ponds, 
and limed plots of land. Reclamation techniques 
involve acid-tolerant macrophytes in streams and 
lakes and use of municipal sludge in revegetation. 
The impact of coal cleaning was evaluated in 17 
projects sponsored by the EPA. Generally, physi- 
cal coal cleaning is more economical than other 
sulfur-removal strategies such as flue gas desulfuri- 
zation and use of low-sulfur coal. Problems with 
coal transportation are mentioned: formation of 
carcinogens in chlorinated coal-slurry pipeline 
water and corrosion on combustion of coal slurried 
with salt water. Some work has been done on the 
subject of coal pile drainage. (Cassar-FRC) 
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Recent research in the area of groundwater pollu- 
tion is cited in this review of the current literature. 
The main emphasis during 1981 has been the need 
for determining the occurrences, extent, and sam- 
pling of groundwater pollution in response to the 
implementation of federal and state programs. A 
manual of groundwater sampling procedures was 
prepared. A grab sampler for obtaining highly 
volatile organic compounds from unsaturated 
zones was presented. Several researchers indicated 
a need for improving the quality of information 
obtained from groundwater sampling programs. 
Implementation of the underground injection con- 
trol phase of the State Safe Drinking Water Act of 
1974 began in earnest. A digital model of a buried 
channel aquifer contaminated by hydrocarbons 
was used to evaluate three management alterna- 
tives. Laboratory-determined chemical parameter 
values were used in simulation of transport of ion- 
exchanging solutes governed by local chemical 
equilibrium. A kinematics mathematical model was 
used to develop flow and arrival time plots of 
groundwater contaminants. Congress passed the 
Comprehensive Environmental Response, Com- 
pensation, and Liability Act of 1980, recognizing 
the need for a systematic approach to setting prior- 
ities for the investigation and cleanup of hazardous 
waste sites. Two roles that surface geophysical 
methods can play in groundwater monitoring were 
defined - direct measurement of contaminated 
water and the determination of boundary condi- 
tions. A method was presented for calculating ap- 
parent resistivities for application in delineating 
plumes of contaminated ground water. Surface re- 


sistivity was used in a monitoring program. A 
combination of four surface geophysical methods 
was used to investigate groundwater pollution and 
locate buried drums at a chemical dump. (Baker- 


FRC) 
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The design, testing and application of an experi- 
mental apparatus which has proved useful to the 
kinetic description of two aspects uf phosphorus 
dynamics in aquatic systems are described. The 
apparatus is referred to as a Dual Culture Diffusion 
Apparatus (DCDA), and it is designed so that two 
microbial populations can interact in a syntrophic 
manner through substances dissolved in the liquid 
phase. The apparatus permits the extraction of 
process kinetic data for several types of particu- 
late-water interactions. The apparatus is useful and 
flexible for characterizing and quantifying certain 
biochemical processes in aquatic systems. It may 
also be used for adsorption-desorption process 
studies as a function of time without disturbing the 
vessel housing the process of interest. Other appli- 
cations include microbial mediated recycle or 
transformation of organics bound to particles, bio- 
logical partitioning and microbial degradation or 
release of the partitioned compounds, and many 
types of microbial species interactions. (Baker- 
FRC) 
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A field study was performed wherein reclaimed 
water was injected directly into an aquifer in the 
Palo Alto Baylands, near San Francisco Bay. The 
injection rate was 6 liters/second of reclaimed 
municipal wastewater. The concentrations of or- 
ganic constituents were affected by processes such 
as adsorption and biodegradation during recharge 
even though the recharged water had received 
advanced treatment including granular activated 
carbon. The influence of adsorption was observed 
as retardation of the transport of trace organic 
compounds, which are retained to varying degrees 
in the aquifer. The effects of biodegradation are 
evidenced by decreasing concentrations of total 
organic carbon, chemical oxygen demand, and dis- 
solved oxygen as the water spread out from the 
injection point. In general the concentrations of 
TOC and COD responded rapidly to fluctuations 
in input concentration, indicating that the bulk of 
organic constituents in the reclaimed water did not 
engage in sorptive interaction with the aquifer 
material. Halogenated organic compounds showed 
no evidence of retardation or retention during 
aquifer passage. Organic pollutants remaining after 
water reclamation treatment pose a_ potential 
health threat if the reclaimed water is to be direct- 
ed to potable reuse. Groundwater recharge by 
direct injection affords protection by affording op- 
portunities for adsorption and degradation and by 
smoothing concentration fluctuations. (Baker- 
FR 
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This paper presents background information about 
the spill, explains techniques used in sample collec- 
tion, preparation and analysis, and describes the 
distribution and surface movement of PCBs at the 
spill site, a transformer manufacturing plant in 
Regina, Saskatcheqan, Canada. Between 6,800 and 
21,000 liters of transformer oil containing Aroclor 
1254 and chlorobenzenes were spilled at an under- 
ground pipe break. Large quatities of PCBs were 
found to have migrated both vertically and hori- 
zontally at the site. PCBs at concentrations of 
about 1000 mg/kg moved downward through 
granular fill and 9 meters of fractured Regina clay. 
Contaminant migration along the interface of the 
clay and the upper unit of permeable granular fill 
probably accounted for the extensive lateral move- 
ment. It was argued that because of the low organ- 
ic content of the geological units at the site and the 
hydrophobicity of chlorinated organics like PCBs, 
contaminants at many locations exist in three 
phases: a dissolved aqueous phase, an adsorbed 
phase, and an oily liquid phase. Movement of the 
oily liquid seems to be the most likely explanation 
for the migration of large quantities of PCBs 
downward through fractures in the clay and later- 
ally through the granular fill. (Baker-FRC) 
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The hydrogeology of a spill site in Regina, Canada 
is described as it relates to the observed patterns of 
PCB contamination. Six major hydrostratigraphic 
units were identified from detailed test drilling and 
sampling. From the surface downward there are a 
thin surface fill, Regina clay, Condie silt, till zone, 
interglacial silt, and Regina aquifer system. This 
later unit is a significant source of potable ground- 
water. At present the nearest wells are hundreds of 
meters from the spill site. The permanent water 
table is situated below the Condie silt in sandy 
glacial till. An active perched groundwater system 
was developed within the thin fill layer beneath 
the floor of the plant. The extensive lateral flow of 
groundwater in this zone has contributed signifi- 
cantly to the spreading of PCBs at this site. The 
PCBs have also moved downward through frac- 
tures in the Regina clay and upper part of the 
Condie silt. It can be expected that capillary forces 
will halt the downward movement as fractures 
narrow or stop. However, the possible existence of 
fractures connecting the contaminated zone to the 
Regina aquifer system or the potential for transport 
as a dissolved phase in the groundwaters may 
permit PCBs to migrate downward to the aquifer 
or to flow laterally off-site. The most significant 
hazard is the potential for contamination of future 
water supply wells that may be placed near the site 
or aquifer contamination that could result if future 
drilling provides pathways for contaminants 


through poorly sealed wells or test holes. (Baker- 
RC 
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From September 1977 through November 1978 
single 4-liter water samples were collected weekly 
or every 2 weeks beneath the surface and at mid- 
depth or near the bottom to estimate amounts of 
selected pesticides entering and leaving Saylorville 
Reservoir, a new partly filled impoundment on the 
Des Moines River in Iowa. Atrazine, alachlor, 
andd cyanazine, which have low affinity for sus- 
pended sediment and are highly soluble in water, 
were found only in the dissolved fraction of Des 
Moines River water. Atrazine levels in water 
ranged from 0 to 1,356 ng/1, with an overall mean 
of 223 ng/1. Alachlor concentrations ranged from 
0 to 1,450 ng/1, with an overall mean of 89 ng/1. 
Cyanazine concentrations ranged from 0 to 660 
ng/l and followed a seasonal trend similar to 
alachlor, with higher levels occurring in June and 
July. Dieldrin concentrations in water ranged from 
1 to 33 ng/l, and that compound was found in 
both dissolved and suspended fractions of river 
water. Dissolved p,p’-DDE levels were mostly less 
than 1 ng/liter, with suspended concentrations 
ranging from 0 to 66 ng/l and averaging 7 ng/ 
liter, with suspended concentrations ranging from 
0 to 66 ng/1 and averaging 7 ng/liter. The estimat- 
ed deposition in the reservoir from September 1977 
to October 1978 was 281 kg atrazine, 251 kg alach- 
lor, 26 kg cyanazine, 16 kg dieldrin, and 20 kg p,p’- 
DDE. (Baker-FRC) 
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STORM WATER RUNOFF QUALITY FROM 

oa LAND-USE AREAS IN SOUTH FLOR- 
A, 

Geological Survey, Orlando, FL. 

R. A. Miller, and H. C. Mattraw, Jr. 

Water Resources Bulletin, Vol 18, No 3, p 513-519, 

June 1982. 1 Fig, 6 Tab, 11 Ref. 
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Descriptors: *Storm water, *Runoff, Water qual- 
ity, Regression analysis, Land use, Basins, Fort 
Lauderdale, *Florida, Nitrogen, Phosphorus, Zinc, 
Oxygen demand, Mathematical studies. 


Storm water runoff studies were made of three 
small basins in the Fort Lauderdale area of Florida 
to estimate annual loads through the use of linear 
regressions for a variety of water quality constitu- 
ents, to define the range of constituent concentra- 
tions and loads typical of storm water in south 
Florida, to develop methods for transferring the 
information concerning concentrations and loads 
to other similar areas, and to meet information 
requirements of the various county and state agen- 
cies in Florida. Due to the large amount of data 
collected, a data management system was devel- 
oped to store, analyze, and output data. Most of 
the storm water leaving the basins originated as 
rainfall on the hydraulically effective impervious 
area (HEIA). A large part of each of the constitu- 
ent loads also originated on the hydraulically effec- 
tive impervious area. Additional regression analy- 
sis showed that multiplicative models are superior 
to additive models for total residue and total lead. 
For total nitrogen, total phosphorus, total carbon, 
andd total zinc the additive models were superior 
to the multiplicative models. Total nitrogen and 
phosphorus HEIA yields were highest in the single 
family residential basin, whereas chemical oxygen 
demand and lead yields were highest in the com- 
mercial basin. In the highway drainage basin, total 
N and total P inputs exceeded outputs. Total zinc 
input exceeded output in both the highway and 
commercial areas. (Baker-FRC) 

W82-06877 


ATTACHED AND FREE-FLOATING BACTE- 
RIA IN A DIVERSE SELECTION OF WATER 
BODIES, 

Simon Fraser Univ., Burnaby (British Columbia). 
Dept. of Biological Sciences. 

C. R. Bell, and L. J. Albright. 

Applied and Environmental Microbiology, Vol 43, 
No 6, p 1227-1237, June, 1982. 2 Fig, 8 Tab, 25 
Ref. 


Descriptors: *Bacteria, *Heterotrophic bacteria, 
*Particulate matter, Amino acids, Glucose, *Brit- 
ish Columbia, Salinity, Fate of pollutants. 


The contributions of attached and free-floating 
bacteria to the bacterial numbers and heterotrophic 
uptake in 44 aquatic environments (marine, estuar- 
ine, lake, river, and creek) were studied in the 
southwest corner of British Columbia. Cluster 
analysis placed the 44 sites into five distinct envi- 
ronmental types based on three factors (salinity, 
heterotrophic uptake, and particulate load) which 
accounted for 53.6% of the variation. The five 
groups were: A, marine with low turnover times 
and low particulate load; B, marine, with high 
turnover times and no particulate load; C, fresh 
water with high turnover times; D, fresh water 
with a range of turnover times and heavy particu- 
late loads. The order of clusters with increasing 
attached-fraction uptake of amino acids was A < 
B<E<C < Dand for glucose. A< B<C< 
E < D. Clusters D and E had much higher 
bacterial counts than A, B, and C. Heavy particu- 
late loads were associated with an increased per- 
centage uptake of amino acids and glucose from 
the attached bacteria. In oligotrophic fresh water, 
uptake response was substrate specific. Amino acid 
uptake was more associated with the attached frac- 
tion; glucose uptake, with the free-floating frac- 
tion. (Cassar-FRC) 
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ISOLATION OF PITTSBURGH PNEUMONIA 
AGENT FROM A HOSPITAL SHOWER, 
Veterans Administration Medical Center, 
burgh, PA. 

A. Brown, V. L. Yu, M. H. Magnussen, R. M. 
Vickers, and G. M. Garrity. 

Applied and Environmental Microbiology, Vol 43, 
No 3, p 725-726, March, 1982. 15 Ref. 
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health, Water pollution sources, Epidemiology, 
*Pittsburgh pneumonia agent. 

The isolation of Tatlockia (Legionella) micdadei, 
the Pittsburgh pneumonia agent (PPA), from sedi- 
ment obtained from a hospital shower is reported. 
Sediment was scraped with a sterile Dacron swab 
from the shower heads and mixing valves of 25 
showers on 10 wards at the Pittsburgh Veterans 
Administration Medical Center. All recovered 
sediment was suspended in buffered yeast extract 
broth. Cultures were prepared and incubated aero- 
bically and observed daily. Whereas several of the 
samples contained L. pneumophila, one contained 
a gram-negative rod which grew on the supple- 
mented yeast extract agars but not on sheep blood 
agar. On the dye-containing buffered charcoal- 
yeast extract agar it grew as a blue-grey, nonfluor- 
escing colony, typical of T. micdadei. It is suggest- 
ed that the isolation of this organism from shower 
heads may be clinically significant because it pro- 
vides further evidence that a water associated res- 
ervoir exists within the hospital. In addition, since 
an aerosol is produced by showering, this is a 
plausible source for the transmission of an orga- 
nism producing pneumonia. (Baker-FRC) 
W82-06891 


MANGANESE-54 ACCUMULATION BY 
CHLORELLA SPP., DAPHNIA MAGNA AND 
YELLOW PERCH (PERCA FLAVESCENS). 
Department of Energy, Argonne, Illinois, Oper- 
ational and Environmental Safety Division. 

P. K. Kearns, and R. J. Vetter. 

Hydrobiologia, Vol 88, No 3, p 277-280, May, 
1982. 3 Fig, 2 Tab, 16 Ref. 


Descriptors: *Radioisotopes, *Accumulation, 
*Aquatic life, Fate of pollutants, *Manganese ra- 
dioisotopes, Fish, Algae, Invertebrates, Radioac- 
tive wastes, Daphnia, *Chlorella, *Perch, Bioaccu- 
lulation, Nuclear powerplants. 


The concentration factor and biological half-life of 
Mn54 were determined in three members of a food 
chain. Green algae (Chlorella), Daphnia magna, 

and yellow perch (Perca flavescens) were exposed 
for 168 hours to water containing 5 micro Ci, 20 
micro Ci, and 5 micro Ci of Mn54, respectively. 

Mn54 was added as necessary to keep the levels 
constant throughout the experiment. Concentra- 
tion factors for algae, Daphnia, and perch were 
4230, 17,000 and 11, respectively. The data suggest 
that these aquatic organisms can concentrate Mn54 
rapidly, which could result in significant exposures 
to man. Nuclear power generation is one source of 
this radionuclide. (Cassar-FRC) 
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THE DISTRIBUTION OF AQUATIC OLIGO- 
CHAETES IN BRACKISH INLAND WATERS 
IN THE SW NETHERLANDS, 

Provincial Water Authority, Zwolle (The Nether- 
lands). Department of W. atershed Management. 
P.F.M. Verdonschot, M. Smies, and A.B. J. 
Sepers. 

Hydrobiologia, Vol 89, No 1, p 29-38, April, 1982. 
5 Fig, 2 Tab, 25 Ref. 


Descriptors: *Oligochaetes, *Saline water intru- 
sion, Chlorides, *Benthic fauna, Estuarine environ- 
ment, *Brackish water, *The Netherlands, Scheldt 
Estuary, Deltas, Aquatic invertebrates, Salinity, 
Species composition. 


Benthic macrofauna were sampled at 37 sites in the 
Delta region of The Netherlands (Scheldt Estuary) 
from January to June 1979. Waters in this unstable 
environment, below sea level and immediately 
behind the sea walls, have water temperature fluc- 
tuations of < 0 to > 20 C from winter to summer 
and sudden, irregular chlorinity variations up to 20 
0/oo chloride at a single station. The distribution 
of the 23 species of oligochaetes was related to 
median chlorinity at the sampling station. There 
were 10 Tubificidae, 11 Naididae, 1 Lumbriculi- 
dae, and 1 Lumbricidae. Nais elinguis occurred 
throughout the chlorinity range. Oligochaetes 
formed two groups: brackish-marine and brackish- 
limnetic. The dividing line was about 1.5 0/oo0 
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chloride. The brackish-marine group was resistant 
to high chlorinities and to wide fluctuations in 
chlorinity. (Cassar-FRC) 

W82-06905 


FACTORS AFFECTING THE DISTRIBUTION 
OF LIGNICOLOUS MARINE FUNGI IN HONG 
K ? 

Hong Kong Univ., Dept. of Botany. 

L. L. P. Vrijmoed, I. J. Hodgkiss, and L. B. 
Thrower. 

Hydrobiologia, Vol 87, No 2, p 143-160, 1982. 3 
Fig, 7 Tab, 62 Ref. 


Descriptors: *Coastal waters, Fungi, *Aquatic 
fungi, *Hong Kong, Salinity, Temperature effects, 
Acidity, Dissolved oxygen, Biochemical oxygen 
demand, Nutrients, Nitrogen, Phosphorus, Light 
penetration, Sediments, Estuaries, Estuarine envi- 
ronment, *Marine fungi, Pearl River Estuary. 


The effect of a range of environmental factors on 
the distribution of lignicolous marine fungi was 
studied in Hong Kong coastal waters. Five sites 
were chosen for study of the higher saprobic fungi 
of the lignicolous marine mycota. The Pearl River 
Estuary exerts an influence on the coastal waters 
especially during the wet season, when salinity, 
nutrient levels and the amount of sediment are 
affected. Throughout the year the average salinity 
increases, while the nutrient level and organic load 
decrease from west to east across the coastal 
waters. Among the 51 species recorded, 3 species 
remained unidentified. Of the 48 remaining species, 
28 were considered either facultative or oligate 
marine forms; the remaining 20 species were prob- 
ably either from marine sediments or were of ter- 
restrial origin. Periconia prolifica was the most 
frequent fungus in the coastal waters. Other fre- 
quent species were probably either from marine 
sediments or were of terrestrial origin. Periconia 
prolifica was the most frequent fungus in the coast- 
al waters. Other frequent species included Halos- 
phaeria quadricornuta, Cirrenalia macrocephala, 
Ceriosporopsis halima, and Trichocladium achra- 
sporum. These species were found at all test sites. 
Regarding the abundance of species, frequency of 
occurrence and species composition of this group 
of more frequent lignicolous marine fungi, it ap- 
peared that two major patterns emerged. For 
mixed-mesohaline waters there was only one domi- 
nant fungus and many fortuitous species. For the 
mixo-polyhaline zones there was one dominant 
fungus and several important fungi co-existing but 
with fewer fortuitous species. There was no in- 
crease in the number of species nor any appreciable 
change in the Ascomycotina/Deuteromycotina 
ratio with increasing salinity. (Baker-FRC) 
W82-06908 


FLUCTUATIONS OF THE ICHTHYO-FAUNA 
IN THE ELBE ESTUARY: AN INDICATOR 
FOR A DISTURBED ECOSYSTEM (FLUKTUA- 
TIONEN DER FISCHFAUNA IM_ ELBE- 
ASTUAR ALS INDIKATOR FUR EIN GES- 
TORTES OKOSYSTEM). 
Hamburg Univ.(Germany, 
Inst. 

For primary bibliographic entry see Field 5C. 
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F.R.), Zoologisches 


MICROBIOLOGY: WATER, 

Environmental Protection Agency, Cincinnati, 
OH., Drinking Water Research Division. 

E. E. Geldreich. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 931-943, 
June, 1982. 173 Ref. 


Descriptors: *Literature reviews, *Bioindicators, 
*Microbiological studies, *Reviews, Bacteria, 
Public health, Lakes, Impoundments, *Indicators, 
Water pollution effects, Environmental effects, 
Ecosystems, Rivers, Water pollution sources, 
Coastal waters, Corrosion, Water quality, Swim- 
ming pools, Drinking water, Antibiotic resistance. 


Recent research in the area of water microbiologi- 
cal studies is cited in this review of the literature. 
Research into the use of microbial indicators of 


pollution included the development of multiple test 
kits for speciation of many waterborne aerobic and 
anaerobic organisms, changes in the heterotrophic 
bacterial density and subgroups as an indicator of 
qualitative changes in physicochemical characteris- 
tics of the Yodo River in Japan, the isolation of 
Aeromonas hydrophila from frogs and tadpoles, 
the potential human health hazard from toxigenic 
bacteria in water, the relationship between isola- 
tion of mycobacteria and classical microbiological 
and chemical indicators of water quality in swim- 
ming pools, bacteria in public water supplies, and 
the health risk of human exposure to wastewater. 
Microbial ecology of water was investigated in the 
light of solar radiation and naturally occurring 
microbial predators as important forces in the natu- 
ral self-purification of polluted surface waters, 
short term exposure of E. coli to oligotrophic 
natural waters, the use of fecal indicators, biocu- 
mulation of copper and lead in aquatic life forms, 
the corrosion potential of four tropical Desulfovi- 
brio desulfuricans isolates, microbial bioconcentra- 
tion of organic pollutants from aquatic systems, 
and the microbial degradation of petroleum hydro- 
carbon. Much research was also conducted on the 
microbiology of river systems in coastal areas and 
on the microbiology of natural lakes and impound- 
ments. (Baker-FRC) 
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MICROBIOLOGY: DETECTION, OCCUR- 
RENCE AND REMOVAL OF VIRUSES, 
Louisiana State Univ., Baton Rouge, Dept. of Civil 
Engineering. 

D. Roy, and M. E. Tittlebaum. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 984-986, 
June, 1982. 31 Ref. 
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Coliphages, Land disposal, Wastewater treatment, 
Shellfish. 


Recent research in the area of detection, occur- 
rence and removal of viruses is cited in this litera- 
ture review. Detection methodology advanced in 
the areas of recovery of viruses from large vol- 
umes of water and wastewater using membrane 
filtration with microporous filters, in the efficiency 
of recovery of rotavirus from domestic wastewater 
by an adsorption elution technique followed by 
centrifugation, in the concentration of viruses from 
water samples using soluble ultrafilters composed 
of gelified alginate, in methods for concentrating 
bacteriophages from water and wastewater, in the 
recovery of viruses by elution from sludge flocs, 
and in the isolation of viruses using various con- 
centration techniques. Survival of viruses was ex- 
amined in systems following the transport of enter- 
oviruses through sil at a wastewater irrigation site, 
in samples of wastewater, primary effluent and 
secondary effluent in Australia, in water to deter- 
mine its effect on survival and transport of viruses 
into receiving waters and potentially back to 
humans, and in regard to the isolation of ribonucle- 
ic acid caliphages from raw wastewater samples in 
Japan. Research on the removal of viruses by 
treatment processes includes studies of the efficien- 
cy of waste stabilization ponds. Different factors 
were examined in the removal of viruses in soil- 
sludge systems, and the fate of sludge-associated 
viruses was investigated during sludge lagoon de- 
tention and after land application. Viruses were 
studied in shellfish, and indicators for viruses were 
sought. (Baker-FRC) 
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SOLID WASTES AND WATER QUALITY, 
Envirodyne Engineers, Knoxville, TN. 

G. R. Brower, and R. Ramkrishnadas. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 749-754, 
June, 1982. 54 Ref. 
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tion, Environmental effects, Chemical analysis, 
Water analysis, Public health. 


Current research in the field of solid wastes and 
water quality is cited in this literature review. The 
EPA groundwater protection strategy is defined. 
Environmental impact studies conducted on the 
Niagara River pollution, Salmonellosis occur- 
rences in Scotland, volcanic ash leachate from Mt. 
St. Helens, and effects of waste disposal sites on 
groundwater quality are cited. Disposal of residues 
from solid waste treatment on ash ponds, by land 
application or through sanitary landfills was con- 
sidered. The extent of contamination in ground- 
water of Missouri was investigated. Monitoring 
techniques used at waste disposal sites were de- 
scribed. Additional studies concerned with design, 
collection and attenuation included a study of the 
polluation threat to the water supply of Frederiks- 
sund, Denmark, the effect of differences of travel 
times in unsaturated zones between low and high 
leaching in groundwater table levels, factors affect- 
ing variations in phosphorus in irrigation return 
water, concentrations and losses of dissolved phos- 
phorus from a tile drained silt loam before and 
after manure applications, and potential health 
problems associated with the presence of persistent 
organic chemicals in wastewater. In the area of 
characterization and treatment of solid wastes the 
chemical and mineralogical characterization of 
coal solid wastes was investigated along with the 
concentration of arsenic in coal ash, the chemical 
characterization of leachates from  unretorted 
mined oil shales, and a comparison of analysis of 
leachate samples by different laboratories. Hazard- 
ous wastes were examined as to the behavior of 
such wastes in landfills, analyses of water and 
sediment samples near waste disposal sites, moni- 
toring methods, regulations regarding hazardous 
waste disposal, and the denitrification of radioac- 
tive waste. (Baker-FRC) 
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ABUNDANCE PATTERNS OF DIATOMS ON 

CLADOPHORA IN LAKE HURON WITH RE- 
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WASTEWATER TREATMENT PLANT EFFLU- 
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’ 
Michigan University, Ann Arbor, Great Lakes Re- 
search Division. 
For primary bibliographic entry see Field 5C. 
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RESIDUES OF PCB IN A CLADOPHORA 
COMMUNITY ALONG THE LAKE HURON 
SHORELINE, 

Wisconsin University, Platteville. 

For primary bibliographic entry see Field 5C. 
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STABLE CARBON ISOTOPE RATIO OF SUB- 
MERGED FRESHWATER MACROPHYTES, 
Ontario Ministry of the Environment, Rexdale. 
For primary bibliographic entry see Field 5C. 
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THE USE OF REMOTE SENSING TO MAP 
THE AREAL DISTRIBUTION OF CLADO- 
PHORA GLOMERATA AT A SITE IN LAKE 
HURON, 

National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

J. F. Lekan, and T. A. Coney. 

Journal of Great Lakes Research, Vol 8, No 1, p 
144-152, 1982. 10 Fig, 1 Tab, 8 Ref. 
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An intensive field and laboratory program was 
designed to gain a more complete understanding of 
the ecology of the alga Cladophora glomerata in 
Lake Huron. Key elements are a knowledge of the 
spatial distribution and seasonal growth character- 
istics of the organism. Remote sensing data were 





obtained for a 2.8 km section of Lake Huron 
shoreline at Harbor Beach, Michigan. The data 
were collected using an eleven channel modular 
multispectral scanner mounted in an aircraft on a 
clear, calm day over the lake. Cladophora was 
determined by a conventional maximum likelihood 
Statistical supervised classification technique em- 
ploying three of the scanner bands. An intensive 
field survey of the study site indicated that the 
computer classified imagery is representative of the 
Cladophora distrbution at Harbor Beach. Classifi- 
cation accuracy was not determined, as the site 
was not mapped by ground surveys. The percent 
of areal coverage of model cells by Cladophora 
ranged from 0 to 93%. Calculations based on these 
percentages indicate that the alga occupies an area 
of 38,704 square meters at the study site. Overlap- 
ping flight lines resulted in duplicate measurements 
of many model cells. The reproducibility of results 
for these areas was good when suitable well de- 
fined Cladophora training sites are common to 
adjacent data sets. The reproducibility decreases in 
the absence of this condition. (Baker-FRC) 
W82-06973 


PHOSPHORUS RELEASE BY SUBMERGED 
MACROPHYTES: SIGNIFICANCE TO EPI- 
PHYTON AND PHYTOPLANKTON, 

McGill Univ., Montreal,(Quebec). Dept. of Biol- 
ogy. 

R. Carignan, and J. Kalff. 

Limnology and Oceanography, Vol 27, No 3, p 
419-427, May, 1982. 3 Fig, 2 Tab, 20 Ref. 
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Memphremagog, *Myriophyllum. 


The use of fully labeled macrophytes in quantify- 
ing the importance of macrophytes to the phospho- 
rus nutrition of their epiphytes, the release rates of 
phosphorus by Myriophyllum spicatum L., and the 
availability of the released phosphorous are dis- 
cussed. The study was performed in Lake Memph- 
remagog in a protected bay classified as mesotro- 
phic with mean aestival total, soluble and soluble 
reactive phosphorus concentrations of 10.5, 2.2, 
and 0.5 micrograms/liter, respectively. The epi- 
phytes of nine species of fully labeled macrophytes 
were collected between July and September 1977. 
The epiphytes derived only 3.4-9.0% of their P 
from the supporting macrophyte, indicating that 
previously suggested macrophyte-epiphyte nutri- 
ent interactions are of relatively minor importance. 
Although high diurnal P release rates were ob- 
served for the Myriophylium-epiphyte complex, 
Myriophyllum accounted for only 9.9% of the 
total P released. The Myriophyllum-derived P 
was, however, released in a highly available solu- 
ble form. During the growing season, Myriophyl- 
lum thus appears to be principally important as a 
physical support for an active microbial communi- 
ty rather than as a P source to its epiphyton and 
surrounding waters. (Baker-FRC) 
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INVESTIGATION OF THE DISTRIBUTION OF 
WARM WATER DISCHARGE INTO SHAL- 
LOW WATER BODIES, 

All Union Designing, Surveying, and Scientific 
Research Inst. Hydroproject, Moscow (USSR). 

A. N. Militeev. 

Water Resources, Vol 8, No 4, p 378-388, July/ 
August, 1981. 5 Fig, 16 Ref. Translated from 
Vodnye Resursy, No 4, p 77-90, July/August, 
1981. 
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Model studies, Numerical analysis, Air-water inter- 
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Mathematical equations, *USSR. 


The distribution of water temperature in unstrati- 
fied water bodies impacted by warm water dis- 
charge was investigated by numerical modeling 
and by using hydrothermal models with a given 
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function characterizing heat exchange at the 
water-air interface. Ordinary cooling ponds and 
water bodies at powerplants were examined. These 
are characterized by markedly unsteady flow. The 
equations were applied to the planned three-reser- 
voir system in South Ukraine: Aleksandrovsk Res- 
ervoir, which will receive water from a nuclear 
power station through the Tashlyk Reservoir and 
ambient-temperature water from the Konstantin- 
ovka Reservoir hydroelectric station. Calculations 
showed that under the proposed operating regime, 
temperatures over the 28.1 C limit would prevail 
over 1/3 of the Aleksandrovsk Reservoir and a 
small part of the Konstantinovka. It was predicted 
that the entire cooling pond of the Smolensk nucle- 
ar power station would be 31-47 C during the 
hottest month of the year. (Cassar-FRC) 
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NUTRIENT CONTROL OF BLUE-GREEN 
ALGAE IN A SOUTHWESTERN RESERVOIR, 
— State Univ., Stillwater. Dept. of Zoo- 
logy. 

D. Toetz. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243361, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report, January 1982. 40 p, 8 Fig, 8 Tab, 25 Ref. 
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Research was carried out to determine if low nitro- 
gen (N) to phosphorus (P) ratios in Lake Hefner 
loadings were related to the development of popu- 
lations of N-fixing algae in the lake. The hypoth- 
esis was also tested that, if N/P ratios in the lake 
loadings were 5 or less, N-fixing algae would con- 
tribute significant N amounts to the total lake 
budget; thus, the lake would compensate for low 
N/P ratios of the loadings. This lake is a terminal 
offset water supply reservoir (1044 ha area, 1.96 
years residence time, 8.86 m mean depth), and is 
entrophic with a history of taste and odor prob- 
lems in its finished water. All lake loading N/P 
ratios wrere 7.2, and N-fixing blue-green algae 
developed populations but did not fix substantial 
amounts of N (only 0.5% of total input). The 
concentrations of nitrate and ammonia in the eu- 
photic zone probably suppressed N-fixation, hence, 
the lake responded as predicted. Annual loadings 
for P and N were 10 and 65 mg/sq m, respectively. 
Regulated flows from the North Canadian River 
(the major source of water for the lake) accounted 
for about 83% of the N and 93% of the P entering 
the lake annually. Precipitation contributed 15% 
and 6% of the N and P. respectively. River nutri- 
ent input to the lake represents the best control 
point for lake nutrient input to control lake water 
taste and odor. (Zielinski- MAXIMA) 
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STREAM REHABILITATION FOLLOWING 
TREATMENT FOR PHOSPHORUS REMOV- 
AL: PRE-TREATMENT ASSESSMENT, 
Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field 5G. 
W82-05919 


CARRYING CAPACITY FOR THE ILLINOIS 
RIVER, 

Oregon State Univ., Corvallis. School of Forestry. 
For primary bibliographic entry see Field 6G. 
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EVALUATION OF BACTERIAL BINDING AND 
RELEASE OF CADMIUM FROM AQUATIC 
SEDIMENTS, 

Ohio State Univ., Columbus. Dept. of Microbiolo- 


R 
. M. Pfister. 


Effects Of Pollution—Group 5C 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243577, 
Price codes: A06 in paper copy, AO! in microfiche. 
Report No 712437, January, 1982. 115 p, 10 Fig, 18 
Tab, 207 Ref, 5 Append. OWRT B-079-OHIO(1). 
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Research was conducted to examine how cadmium 
(Cd) may effect bacteria in laboratory microcosms 
and natural sediment populations. The study results 
demonstrated that the effects of Cd on natural 
sediment bacterial populations and on laboratory 
microcosm populations can be related; acclimation 
of bacteria to the toxic effects of Cd may occur in 
both systems. Bacteria of diverse biotypes could 
overcome Cd toxic effects after Cd exposure. 
However, bacteria in a laboratory water column 
were found to be more affected by Cd exposure 
than sediment bacteria. Absorption of Cd by bacte- 
ria and sediment showed higher absorption by 
bacteria than the sediment on a dry weight basis. 
The results provide an improved understanding of 
how Cd may influence bacteria in the environment 
and in other systems (e.g., waste treatment facili- 
ties), and of how bacteria may compete with par- 
ticulate matter for available Cd in the water 
column and interstitial water. Bacterial uptake of 
Cd could result in the mobilization of Cd into the 
food chain where Cd accumulation might repre- 
sent a potential human health hazard. Analyses of 
Cd were carried out by a reported atomic absorp- 
toin spectrophotometry method.  (Zielinski- 
MAXIMA) 

W82-05934 


A PRACTICAL AND RELIABLE 
FOR MONITORING 
AQUATIC SAMPLES, 
Beckman Instruments, Inc., Carlsbad, CA. 
For primary bibliographic entry see Field 5A. 
W82-05951 


METHOD 
THE TOXICITY OF 


HIGH RATE BIOLOGICAL TREATMENT OF 
TMP EFFLUENT, 

Eco-Research Ltd., Inc., Point-Claire (Quebec). 
For primary bibliographic entry see Field 5D. 
W82-05955 


EVALUATION OF GENERAL AND SPECIFIC 
STRESS INDICES IN MUSSELS COLLECTED 
FROM POPULATIONS SUBJECTED TO DIF- 
FERENT LEVELS OF HEAVY METAL POLLU- 
TION, 

Genoa Univ. (Italy). Fisiologia Generale. 

A. Viarengo, M. Pertica, G. Mancinelli, S. 
Palmero, and G. Zanicchi. 

Marine Environmental Research, Vol 6, No 3, p 
235-243, 1982. 1 Fig, 4 Tab, 28 Ref. 


Descriptors: *Heavy metals, *Monitoring, *Water 
pollution effects, *Mussels, Bioindicators, Pollutant 
identification, Water quality, Chemical analysis, 
Coastal waters, Italy, Metabolism, Proteins, Stress, 
Cadmium, Mercury, Zinc, Copper. 


Whether or not mussels collected from a heavy 
metal polluted area exhibited a stress syndrome 
which can be detected through variations in sever- 
al biological parameters was studied. Species of 
Mytilus galloprovincialis Lam. were collected 
from La Spezia (polluted) and Portofino (unpollut- 
ed) from November 20 to December 5, 1979.The 
study demonstrated that the values of the rates of 
amino acid uptake and protein synthesis in the gills 
and digestive glands of the animals collected from 
the polluted area are significantly lower than those 
of the mussels sampled from the baseline area. The 
synthesis of RNA in nuclei obtained from the 
digestive gland of the mussels collected from the 
population of La Spezia was significantly reduced. 
Since temperature, salinity and pH values were 
similar in both areas studied and all animals were in 
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the same stage of the reproductive cycle, it is 
possible to speculate that the decrease in the values 
of the biological parameters examined reveals a 
stress syndrome which could be related to the 
increased metal concentration in the tissues of the 
mussels from the polluted area. The results allow 
the conclusion that mussels may be used as a self- 
integrating index of pollution in monitoring pro- 
grams and indicate that the accumulation of pollut- 
ants in mussel tissues may result in a stress syn- 
drome, as revealed by variations in several biologi- 
cal parameters. (Baker-FRC) 

W82-05983 


THE ACUTE TOXICITY OF MOTOR FUELS 
TO BRACKISH WATER ORGANISMS, 

National Environment Protection Board, Studsvik 
(Sweden). Brackish Water Toxicology Lab. 

M. Tarkpea, and O. Svanberg. 

Marine Pollution Bulletin, Vol 13, No 4, p 125-127, 
April, 1982. 1 Tab, 3 Ref. 


Descriptors: *Brackish water, *Fuel, *Toxicity, 
Seawater, Organisms, Aquatic organisms, Water 
pollution effects, Invertebrates, Methanol, Fish, 
Methyl tertiary butyl ether, Baltic Sea. 


This study was performed to determine whether 
the acute toxicities to representative species from 
the Baltic Sea of blended fuels containing methanol 
or methyl tertiary butyl ether differed from those 
of base fuel, gasoline or low leaded gasoline. Al- 
burnus alburnus (bleak) and the harpacticoid Nito- 
cra spinipes were chosen as representative species. 
Low leaded gasoline, base fuel and blend fuel M15 
15% methanol were rather highly acute toxic to 
the bleak. Of the three additives methanol, isobu- 
tanol and MTBE, the first was practically non- 
toxic, while isobutanol and MTBE were slightly 
toxic. Sublethal effects such as disturbed balance, 
surface swimming and overturning were noted in 
the bleak after only a couple of minutes of expo- 
sure to MTBE. Several individuals recovered 
before the experiment was ended. The 96 hour 
median lethal dose values for Nitocra spinipes 
varied between about 150 and 250 mg/liter for the 
actual motor fuels. For the bleak, the toxicity of 
the three additives was less than that of the actual 
motor fuels. The results of the study demonstrate 
that the acute toxicity of base fuel to aquatic 
organisms was not increased by the addition of 
15% methanol of 5% MTBE. The risk of increas- 
ing the toxicity by the use of solvents with the 
potency of dissolving more of the hydrocarbons 
into the water phase was not verified in the experi- 
ment. (Baker-FRC) 

W82-05985 


EPIDEMIOLOGY OF HUMAN _ SCHISTO- 
SOMA HAEMATOBIUM INFECTION 
AROUND VOLTA LAKE, GHANA, 1973-75, 
World Health Organization Schistosomiasis Con- 
trol Project, Accra (Ghana). 

D. Scott, K. Senker, and E. C. England. 

Bulletin of the World Health Organization, Vol 60, 
No 1, p 89-100, 1982, 1 Fig, 9 Tab, 11 Ref. 


Descriptors: *Epidemiology, Diseases, *Parasites, 
Schistosomiasis, Lakes, *Volta Lake, *Ghana, 
*Human diseases, Water pollution effects. 


The prevalence of urinary schistosomiasis rose dra- 
matically around Volta Lake within a year of full 
impoundment in 1968. During 1973-75 the inci- 
dence of the disease was investigated in 26 commu- 
nities along 80 km of lake shore. In the total 
population 72.0% and 73.7% were infected in 1973 
and 1974, respectively. Age, sex, and ethnic affili- 
ation (indigenous Krobo farmers and immigrant 
Ewe fishermen) influenced the prevalence and in- 
tensity (egg output) of infection. In general, preva- 
lence (over 90%) and egg output reached a peak in 
the 10-14 year age group and declined with in- 
creasing age. Males had higher egg outputs than 
females beginning in the 5-9 year age group and 
higher prevalence beginning in the 15-24 year age 
group. Egg output in the Krobos increased and 
decreased more rapidly with age than among the 
Ewe. Persons living in the Pawmpawm branch of 
the lake had lower prevalence (65%) and intensity 
of infection than those living among the Afram 


branch (80-84% prevalence). Transmission of the 
disease was greater from January to April during 
the period of high lake level and the early part of 
the drawdown. The number of infected Bulinus 
truncatus rohlfsi, the snail intermediate host, and 
the abundance of Ceratophyllum demersum, an 
aquatic weed closely associated with the snail, 
were highest in areas of highest human transmis- 
sion and in seasons of highest human transmission. 
Human water contact was also correlated with 
intensity of infection. Children, males, Krobo chil- 
dren, and Ewe adults, more frequently in contact 
with water, had a correspondingly higher intensity 
and prevalence of the disease. (Cassar-FRC) 
W82-05988 


MALIGNANT MELANOMA AND DRINKING 
WATER CONTAMINATION, 

Miami Univ., FL. 

T. E. Aldrich, and A. J. Peoples. 

Bulletin of Environmental Contamination and 
Toxicology, Vol 28, No 5, p 519-523, May, 1982. 1 
Fig, 2 Tab, 9 Ref. 


Descriptors: *Water pollution effects, *Human dis- 
eases, *Drinking water, *Organic compounds, 
*Mathematical studies, Water treatment, Chloro- 
form, Chlorination, Municipal water, Model stud- 
ies, Water analysis, *Epidemiology, Public health, 
Halogens. 


When a major medical facility of Brevard County, 
Florida, reported potential clustering of malignant 
melanoma in 1975-1977, an investigation was car- 
ried out to see whether cases of this cancer could 
be significantly correlated with the trihalomethan 
(THM) levels in the municipal water supplies. 
Cluster analyses of data involved a cell occupancy 
method and an interval approach based upon the 
Knox model, involving definitions of spatial and 
temporal thresholds. Use of these techniques gave 
values extremely different from those calculated 
from the Third National Cancer Survey data. 
However, when the community experience was 
distributed according to population density, no 
clustering was observed. Results of the interval 
approach also showed no clustering. A dramatic 
north-south gradient of THM levels was generated 
from water analysis data. These data also indicate 
that increased THM formation in south Brevard 
County results from normal treatment of water. 
Blood sample analyses supported the north-south 
pattern of exposure, with high serum chloroform 
levels in areas where high THM levels existed in 
water. (Geiger-FRC) 

W82-05989 


INFLUENCE OF A HEXACHLOROBIPHENYL 
IN GREAT LAKES PHYTOPLANKTON IN 
CONTINUOUS CULTURE, 

New York State Department of Health, Albany. 
Div. of Labs. and Research. 

T. C. Lederman, and G. Y. Rhee. 

Canadian Journal of Fisheries and Aquatic Sci- 
oe 39, No 3, p 388-394, March, 1982. 8 Fig, 

Ref. 


Descriptors: *Algae, *Inhibition, Growth rate, 
*Hexachlorobiphenyl, *Polychlorinated biphenyls, 
Aromatic compounds, Chlorinated hydrocarbons, 
*Great Lakes, *Phytoplankton, Insecticides, Water 
pollution effects, Toxicity, Chlorophyll a, Nutri- 
ents, Phosphates, Fragilaria crotonensis, Ankis- 
trodesmus falcatus, Microcystis. 


The effects of 2,4,5,2’,4’,5’-hexachlorobiphenyl 
(HCB) at low levels (0.,2-1.2 micrograms per liter) 
on the growth of algae were investigated in con- 
tinuous culture under nutrient sufficient conditions 
and phosphate limited conditions. Under nutrient 
sufficient conditions only Fragilaria crotonensis 
growth rate was inhibited by cellular HCB concen- 
trations as low as 0.8 micrograms per g dry weight. 
There was a dose-response relationship between 
cellular HCB and growth rate. Microcystis sp. and 
Ankistrodesmus falcatus growth rates were not 
inhibited by 3.6 and 11.5 micrograms per g dry 
weight or less, respectively, under nutrient suffi- 
cient conditions. Under P limiting conditions F. 
crotonensis, but not Microcystis and A. falcatus, 
showed growth rate inhibition. The pattern ob- 


served in F. crotonensis growth curves under P- 
limitation was a marked increase in cell numbers 
for 2 days followed by a decrease to levels lower 
than the control; this was not seen under nutrient- 
sufficient conditions. In both nutrient sufficient and 
nutrient limiting conditions in F. crotonensis cul- 
tures the cellular chlorophyll a concentration de- 
creased with accumulation of HCB, and the C13 
assimilation rate per unit chlorophyll a increased. 
Cellular P concentration in the P-limited cells also 
decreased with HCB accumulation. These results 
suggested that contamination with polychlorinated 
biphenyls can alter community composition in an 
aquatic environment. (Cassar-FRC) 

W82-05994 


PALEOLIMNOLOGICAL EVIDENCE OF 
EARLY EUTROPHICATION IN LAKE ERIE, 
McMaster Univ., Hamilton (Ontario). Dept. of Bi- 
ology. 

G. P. Harris, and R. A. Vollenweider. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol 39, No 4, p 618-626, April, 1982. 1 Fig, 
2 Tab, 62 Ref. 


Descriptors: *Lakes, *Eutrophication, *Lake Erie, 
Great Lakes, Plankton, Phytoplankton, Limno- 
logy, Phosphorus, Seasonal variations, *Paleolim- 
nology. 


A reinterpretation is made of existing reviews of 
the changing assemblages of phytoplankton in 
Lake Erie in the light of new data on the history of 
phosphorus loadings to the lake, new information 
on the history of anoxia, and in terms of new data 
on the diatom remains in a core from the central 
basin of the lake. The picture that evolves from 
this re-evaluation suggests that Lake Erie had un- 
dergone initial eutrophication as early as 1850, 
although the main evolution toward a eutrophic 
system occurred during this century. Those per- 
sons concerned with water quality management 
should be aware that, for a given lake, the relation- 
ships between parameters such as total phosphorus, 
phytoplankton biomass, and the species of the as- 
semblage are modifiable by processes operating on 
a scale of years, and that management schemes 
based on only a few years’ data may need to be 
revised as new data become available. It is consid- 
ered from this review that the initial disturbance to 
the metabolism of Lake Erie was the most impor- 
tant one in its eutrophis history. Events in the Lake 
Erie Basin over the last 50 to 60 years must be 
viewed in the light of these long term fluctuations 
and must be interpreted with great care. (Baker- 


FRC) 
W82-05995 


PHYSIOLOGICAL AND BIOCHEMICAL RE- 
SPONSES OF SEVERAL FRESHWATER 
ALGAE TO A MIXTURE OF METALS, 

Canada Center for Inland Waters, Burlington (On- 
tario). 

P. T. S. Wong, Y. K. Chau, and D. Patel. 
Chemosphere, Vol 11, No 4, p 367-376, 1982. 3 
Fig, 2 Tab, 15 Ref. 


Descriptors: *Algae, *Metals, *Toxicity, Water 
pollution effects, Heavy metals, Primary produc- 
tivity, Productivity, Scenedesmus, Aminoisobu- 
tyric acid, *Great Lakes, Water quality standards, 
Phytoplankton, Nitrogenase activity, Synergistic 
effects. 


A mixture of 10 metals at the Great Lakes Water 
Quality Objective individual levels reduced the 
primary productivity of cultured algae and a natu- 
ral phytoplankton community from Lake Ontario. 
The metal levels (in micrograms metal per liter) in 
the full strength mixture were: As, 50; Cd, 0.2; Cr, 
50; Cu, 5; Fe, 300; Pb, 25; Hg, 0.2; Ni, 25; Se, 10; 
and zn, 30. The full strength mixture reduced 
primary productivity to 31%, 45%, 37%, 45%, 
and 59% of the originaal levels in Scenedesmus, 
Chlorella, Anabaena, Navicula, and the natural 
community, respectively. Metal solutions of 0.1 
and 0.5 of the original strength reduced productiv- 
ity to a lesser degree. In Anabaena flos-aquae, an 
indicator of nitrogenase activity as reduced to 74% 
(not preincubated with metals) and 59% (pre-incu- 





bated for 24 hours) by the full strength mixture and 
to 37% and 21%, respectively, by a 10-fold 
strength solution. The metal mixture also caused a 
reduction in reproduction and in transport of 
alpha-aminoisobutyric acid by Ankistrodesmus fal- 
catus. (Cassar-FRC) 

W82-05996 


PERIPHERAL EFFECTS OF CADMIUM ON 
THE BLOOD AND HEAD KIDNEY IN THE 
oa BULLHEAD (ICTALURUS NEBULO- 
U; 5 

Bergen Community Coll., Paramus, NJ. Div. of 
Natural Sciences and Mathematics. 

J. S. Garofano, and H. I. Hirshfield. 

Bulletin of Environmental Contamination and 
Toxicology, Vol 28, No 5, p 552-556, May, 1982. 3 
Tab, 8 Ref. 


Descriptors: *Water pollution effects, *Cadmium, 
*Catfish, *Monitoring, *Bioindicators, Kidneys, 
Blood, Heavy metals, Metals, Fish, Bioassay, Indi- 
cators, Pollutant identification, Fish toxins, Fish 
physiology, Absorption, Uptake. 


Since the chemical leakage of cadium (Cd)-con- 
taining refuse can lead to the contamination of 
drinking water supplies, there is need for an accu- 
rate biological monitor for the presence of Cd in 
water. Studies were undertaken on brown bullhead 
catfish (Ictalurus nebulosus) to determine the 
amount and rate of Cd uptake via atomic absorp- 
tion measurements and to determine whether acute 
Cd exposure (61 ppm) alters blood and head 
kidney cytology. Results showed that the peripher- 
al blood cell differential counts and head kidney 
hemopoietic cell lines of indigenous fish species 
feeding in the area of a Cd-containing dump site 
provide the best immediate monitor for water qual- 
ity. Chemical analyses demonstrate that the head 
kidney may be an initial target organ for Cd toxic- 
ity. The uptake, storage and clearance of Cd from 
the peripheral blood and head kidney are described 
for time periods of immediately after and 2 hr after 
exposure. (Geiger-FRC) 

W82-06003 


THE PLANKTON OF THE RIVER VISTULA IN 
THE REGION OF WARSAW IN THE YEARS 
1977-1979, 

Research Inst. on the Environmental Develop- 
ment, Warsaw (Poland). Water Utilization Dept. 
For primary bibliographic entry see Field 5A. 
W82-06021 


BIOASSY TRIALS WITH TWENTY THREE 
PESTICIDES TO A FRESH WATER TELEOST, 
SACCOBRANCHUS FOSSILIS, 

D.A.V. Coll., Muzaffarnagar (India). Dept. of 
Zoology. 

S. R. Verma, S. K. Bansal, A. K. Gupta, N. Pal, 
and A. K. Tyagi. 

Water Research, Vol 16, No 5, p 525-529, May, 
1982. 4 Tab, 15 Ref. 


Descriptors: *Pesticides, *Fish, *Toxicity, Insecti- 
cides, *Bioassy, Carbamate pesticides, Halogenated 
pesticides, Organic pesticides, Organophosphorus 

= Water polunion effects, Saccobranchus 
‘ossils. 


Toxicities of 23 pesticides were determined in 
static tests using the fresh water teleost, Sacco- 
branchus fossilis. The acute toxic ranges and LCSO 
values for 24, 48, 72, and 96 hours and the relative 
potency with respect to abate, the least toxic pesti- 
cide, were listed for all pesticides. Active toxic 
ranges (mg per liter) were: thiotox, 0.0060-0.0085; 
thiodan, 0.0105-0.0132; heptachlor, 0.080-.118; 
chlordane, 0.32-0.72; aldrin, 0.42-0.85; lindane, 
5.00-7.49; BHC, 2.00-3.99; phosalon, 0.083-0.88; 
quinalphos, 1.50-3.00; diazion, 1.00-3.99; dimeh- 
toate, 4.50-5.90; dichlorvos, 6.00-10.00; Malatox, 
7.99-14.00; thiometon, 750-13.96; fenitrothion, 
10.00- 17.99; metasystox, 13.84-24.60; malathion, 
15.00-20.00; leptophos, 20.00-29.00; dipterex, 
29.0037.92; formothion, 140.00160-.70; abate, 
200.00-240.20;carbofuran, 0.50-0.80; and carbaryl, 
15.07-24.77. The relative order of toxicity was 
organochlorines > organophosphorus compounds 
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> carbamates. Safe concentrations were listed for 
all 23 chemicals. These ranged from 4.9584 mg per 
liter for abate to 0.00014 mg per liter for thiotox. 
(Cassar-FRC) 

W82-06031 


A BIOASSAY TECHNIQUE USING TETRAHY- 
MENA PYRIFORMIS FOR THE RAPID AS- 
SESSMENT OF TOXICANTS IN WATER, 
National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 5A. 
W82-06032 


RECENT ADVANCES IN ASSESSING IMPACT 
OF PHOSPHORUS LOADS ON EUTROPHICA- 
TION-RELATED WATER QUALITY, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

R. A. Jones, and G. F. Lee. 

Water Research, Vol 16, No 5, p 503-515, May, 
1982. 8 Fig, 2 Tab, 32 Ref. 


Descriptors: *Eutrophication, *Model studies, 
*Phosphorus, Nutrients, Water quality manage- 
ment, Lakes, Reservoirs, Limnology, Pollution 
load, Algae, Reviews, Nitrogen, Water pollution 
effects, Chlorophyll, Turbidity, Organization for 
Economic Cooperation and Development. 


The Organization for Economic Cooperation and 
Development (OECD) undertook at 5-year study 
to quantitatively define the relationship between 
the phosphorus load to a water body and its eutro- 
phication-related water quality response. This 
work resulted in the development of models by 
Vollenweider and others for use in water quality 
management programs. Since the completion of 
the study the OECD models have evaluated the P 
load-eutrophication response relationships for 40 
U.S. water bodies in addition to the 34 previously 
studied. The remainder of the 200 water bodies 
investigated worldwide followed the general rela- 
tionships of the OECD models, showing their wide 
applicability to different climates, water depths, 
water body sizes, and natural vs. manmade lakes. 
The most reliable water quality indicator is chloro- 
phyll concentratin, with Secchi depth concentra- 
tions an adequate secondary parameter. A relation- 
ship has also been developed between P load and 
fish yield. At present several model constraints 
must be considered. The models are applicable 
only to water bodies in which algal growth is 
limited by P. They apply only to eutrophication as 
manifested by planktonic algal growth, not sani- 
tary quality, toxicants, or siltation. Hydraulic resi- 
dence time must be at least 2 weeks. Only small to 
moderate inorganic turbidity and color can be 
present. Other factors affecting model results are 
water level fluctuations, water withdrawals from 
the bottom, differences in load-response relation- 
ships in arms of a lake, and high suspended solids. 
(Cassar-FRC) 

W82-06034 


A METHOD FOR ESTIMATING THE RESPI- 
RATION OF MUD COMMUNITIES IN SHAL- 
LOW RUNNING WATER, 

Centre Univ. de Savoie, Chambery (France). 

D. Fontvieille, and M. Renaud. 

Water Research, Vol 16, No 5, 593-599, May, 
1982. 5 Fig, 1 Tab, 25 Ref. 


Descriptors: *Respiration, *Benthic environment, 
*Carbon dioxide, Organic matter, Sediments, 
Bottom sediments, Field tests, River beds, Aquatic 
life. 


A system for determining the respiration of benthic 
fresh water communities by measuring their 
carbon dioxide production was evaluated in an 
organically polluted brook. Carbon dioxide pro- 
duction per unit of water surface decreased as the 
total carbon concentration of the mud decreased. 
Errors were greater in samples near the river bank 
than in those in the middle of the stream. The field 
apparatus consisted of an incubation chamber held 
in place by a tripod. Connections to the chamber 
allowed measurement of CO2 concentration, pH, 
and other parameters. Total organic matter levels 
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in the experiment were 15,729-34,728 kcal per sq 
m, and CO2 production, 21.3-63.6 kcal per sq m 
per joule. (Cassar-FRC) 

W82-06036 


QUALITATIVE AND QUANTITATIVE STUD- 
IES ON THE IN SITU ADSORPTION, DEGRA- 
DATION AND TOXICITY OF ACRYLAMIDE 
BY THE SPIKING OF THE WATERS OF TWO 
SEWAGE WORKS AND A RIVER, 

Plymouth Polytechnic (England). Dept. of Envi- 
ronmental Sciences. 

For primary bibliographic entry see Field 5D. 
W82-06044 


EFFECTS OF EFFLUENTS FROM A COAL- 
FIRED, ELECTRIC-GENERATING POWER- 
PLANT ON LOCAL GROUND WATER NEAR 
HAYDEN, COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

S. R. Ellis, and P. G. Mann. 

Geological Survey Open-File Report 81-1196 
(WRD, 1981. 90 p, 11 Fig, 7 Plates, 8 Tab, 14 Ref. 


Descriptors: *Effluents, *Thermal powerplants, 
*Water pollution effects, *Water quality, Induced 
infiltration, Water storage, Groundwater, Wells, 
Groundwater movement, Data collections, Boron, 
Selenium, Fly ash, Chemical analysis, *Colorado, 
Yampa River basin, Lewis Shale. 


Data were collected at the Hayden, Colo., power- 
plant for about a year during 1978-79 to monitor 
the effects of effluent and raw-water storage ponds 
on the local ground water, Sage Creek, and the 
Yampa River. The concentration of boron in wells 
downgradient from the effluent ponds indicated 
that the ponds were leaking, increasing the average 
boron concentrations in the ground water to a 
level in excess of the standards for agricultural use 
of water. Water from seeps, probably the best 
indicators of downgradient water quality, had 
average concentrations of boron two times that of 
the Colorado Department of Health (1977) stand- 
ard for agricultural use of water. Chemical analy- 
ses of water from wells and the discharge weir 
downgradient from the raw-water storage ponds 
indicated these ponds are leaking. The effect of this 
leakage is that the water in wells downgradient 
from these ponds has a lower specific conductance 
and a lower boron concentration than the water in 
wells downgradient from the effluent ponds. The 
concentration of trace elements in the water from 
the wells and the discharge weir generally declined 
during the study, probably because the ground 
water was recovering from the effects of a plume 
from the raw-water pond previously used for fly- 
ash disposal. The effluents from the Hayden 
powerplant lowered the specific conductance and 
the iron and manganese concentrations, increased 
the concentration of boron, and had little or no 
effect on the selenium concentration in Sage 
Creek. Sage Creek had no discernible effect on the 
Yampa River because the volume of water in the 
Yampa River was so much greater. The effluents 
from the powerplant also had no discernible effect 
on the Yampa River. (USGS) 

W82-06137 


DIATOM ASSEMBLAGES AS INDICATORS 
OF WATER QUALITY IN FRESHWATER 
HABITATS OF GUAM, 

Guam Univ., Agana. Water and Energy Research 
Inst. 

For primary bibliographic entry see Field SA. 
W82-06146 


A CONCEPTUAL MODEL OF PRIMARY PRO- 
DUCTIVITY IN SHALLOW STREAMS USING 
BIOMASS SIMULATION, 

Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

J.C. Elliott, and A. J. McDonnell. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243684, 
Price codes: A07 in paper copy, AO1 in microfiche. 
Pennsylvania Institute for Research on Land and 
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Water Resources, University Park, Report, June 
1982. 129 p, 18 Fig, 15 Tab, 62 Ref, 4 Append. 
OWRT A-003-PA(6), 14-34-0001-0140. 


Descriptors: *Biomass, *Primary productivity, 
*Macrophytes, *Computer models, *Streams, 
*Simulation analysis, Aquatic productivity, Dis- 
solved oxygen, Oxygen, Photosynthesis, Respira- 
tion, Benthic environment, Benthos, Aquatic life, 
Benthic flora, Model studies, Mathematical 
models, Mathematical studies, Computer pro- 
grams, Shallow water, Water quality, Eutrophica- 
tion. 


A conceptual model for primary productivity was 
developed for application to rooted aquatic macro- 
phytes in streams to assist studies of eutrophication 
and control of water quality in supplementing out- 
puts of dissolved oxygen (DO) models of pollution 
loads. This model included a first-order differential 
equation of biomass, with specific rates for photo- 
synthesis, respiration, and death. A model compo- 
nent was developed to describe available light 
spatially/temporally in the weed bed, as reduced 
from extraterrestrial solar radiation. A DO model 
component included terms for photosynthetic pro- 
duction, plant respiration, and a benthal sink due to 
dead plant matter decay. The latter, a first-order 
exponential oxygen sink, had not been previously 
included in DO models. Model parameters and 
growth rates were determined for a Pennsylvania 
creek plant population. Data analysis required sim- 
ulating the plant biomass throughout an annual 
cycle for each creek reach using stoichiometric 
relationships between DO productivity and bio- 
mass. Simulation was achieved by computer analy- 
sis, refined by comparison with selected evaluation 
criteria for population dynamics and growth rates 
versus environmental conditions. The model was 
applied to the study system and tested for sensitiv- 
ity to variations in basic model parameters. The 
computer programs for the model are delineated. 
(Zielinski-MAXIMA) 
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Descriptors: *Urbanization, *Water quality, *Non- 
point pollution sources, *macroinvertebratees, 
*Water analysis, Aquatic populations, Watersheds, 
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Ecosystems, Water stress, Urban planning, Urban 
areas, Urban runoff, *Georgia, Atlanta. 


The effects of urbanization on 21 stream ecosys- 
tems were studied in the Atlanta area in 1-3 sq mile 
watersheds varying from 3-100% green space, 
from 0-98% residential-commercial, and with 
house densities from 0-941 sq miles. The primary 
index of stream quality was community composi- 
tion of aquatic macroinvertebrates. The streams 
were in a single area where physico-chemical con- 
ditions and composition of macroinvertebrates 
should be very similar under natural conditions. 
While there were widely-varying degrees of urban- 
ization, pollution (as indicated by standard water 
quality measures) was not at all obvious, and dif- 
ferentiation of stream communities was more 
subtle than is often encountered in studies of gross 
pollution. A significant relationship was found be- 
tween urbanization and number of species/families 
(but not with species/family diversity, indicating 
less utility for a diversity index). Hence, identifying 
macroinvertebrates to the family level is sufficient 
in assessing differing degrees of stress in streams. 
Cluster analysis distinguished three major groups 
of streams: clean, intermediate, and degraded. 
High residential land use, low levels of green 
space, and high house densities were associated 
with degraded streams. (Zielinski- MAXIMA) 
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APPLICATION OF A NEW METHOD FOR 
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Stream biota response to changing water quality or 
other ecosystem perturbations is an important 
means of assessing water quality, but the dynamic 
nature of streams produces significant sampling/ 
measurement problems. However, smaller streams 
lack a true algal plankton subcommunity and at- 
tachment to stones and other stable surfaces at the 
substrate-water interface represents the major loca- 
tion for algae production. A newly-developed sub- 
strate sampler, composed of portland cement, was 
tested to determine residence time, qualitative simi- 
larity between natural/sampler populations, meth- 
ods for determining primary algae production 
roles, seasonal succession, and colonization rates. 
This new approach has been applied, for compara- 
tive purposes, to two streams: one influenced by 
treated municipal sewage; the other, a non-impact- 
ed stream. It was determined that the concrete 
hemispherical samplers are colonized by the same 
algae in generally the same proportions as those 
found in adjacent natural rock substrates. These 
samplers are comparable in size, texture, shape, 
placement, and position, to the natural rock sub- 
strate in this streams study, and are applicable for 
inter-stream studies. Physical and chemical stream 
water quality data, biological data, and algae pro- 
duction data are presented. (Zielinski- MAXIMA) 
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EFFECTS OF APPLE ORCHARD RUNOFF ON 
THE AQUATIC MACROFAUNA OF A MOUN- 
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The effects of pesticides in apple orchard runoff 
were determined at three stations in Cox Creek, 
North Carolina. Aquatic macroinvertebrates were 
sampled 10 times from March 1977 to March 1978. 
The control site, No. 1, was upstream of the or- 
chards; sites 2 and 3 were within and downstream 
of the orchard area. Stations 2 and 3 showed 
moderate to severe stress in the macroinvertebrate 
populations. Numbers per sample were: control, 
274; Site 2, 253; and Site 3, 65. Taxa richness 
indexes were: control, 37.9; Site 2, 30.2; and Site 3, 
12.6. Diversity indexes were: control, 3.2; Site 2, 
2.9; and Site 3, 2.4. Biotic index values developed 
by a North Carolina biological monitoring group 
were: control, 2.3; Site 2, 2.2, and Site 3, 2.7. 
Periods of low taxa richness and diversity wre 
associated with spring cover spraying and fall 
after-harvest sprays. Station 3 was a permanently 
stressed area, whereas Station 2 goes through re- 
peated stress and recovery. Plecoptera were espe- 
cially sensitive to apple orchard runoff. Organisms 
dominant at Station 3 included several stress toler- 
ant species. (Cassar-FRC) 
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This study was planned to make use of several 
approaches to the problem of identifying algal 
growth-limiting nutrient. The time course of total 
and free specific phosphatase activities and the 
changes in soluble reactive phosphorus concentra- 
tion during algal growth under three different ex- 
perimental conditions were examined. In cultures 
grown in medium without phosphorus, phosphatse 
activity, both total and free dissolved, showed a 
large increase during the first 7 days, and at the 7th 
day free phosphatase activity represented 40% of 
the total activity. In control cultures and in cul- 
tures grown in medium without nitrogen, specific 
phosphatase activities were always detectable, but 
at very low levels. Phosphorus addition in phos- 
phorus starved cultures caused a drastic drop in 
the phosphatase activity, reaching levels of control 
cultures after 3 days. A drop in phosphatase activi- 
ty of 85% was noted in 24 hr following phospho- 
rus addition. No difference in algal growth rate 
was noted in cultures spiked with organic or inor- 
ganic phosphorus because organic phosphorus 
quickly became available by means of enzymatic 
hydrolysis. It was concluded from this study that 
the most useful indicators of specific nutrient defi- 
ciency that can be applied to natural waters are the 
measurement of phosphatase activity and estima- 
tion of the ammonium ion enhancement ratio. 
Field study results indicated that the phytoplank- 
ton populations were phosphorus limited. Nitrogen 
deficiency was never found during the whole sam- 
pling period. (Baker-FRC) 
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The concentrations of mercury, cadmium, lead, 
copper, iron, manganese, and zinc were investigat- 
ed in mid-living larvae, in zooplankton, and in 
various organs of bivalves and fish and in the 
water of Lake Balaton, situated in the western part 
of Hungary. This lake is the largest shallow lake in 
Europe, with a surface area of 600 square kilome- 
ters and a water content of about 1.8 cubic km. 
The highest mercury levels were in Chironomidae 
larvae. Comparatively high concentrations were 
found in crustacean plankton, in the gills of the 
mussels and in the kidneys of the fish. Cadmium 
concentration was highest in the gills of the 
mussel. Copper concentrations were high in the 
liver of Abramis brams L. and in the crustacean 
plankton. The lead concentration was highest the 
gills of Anodonta. Zinc values were highest in the 
gills of mussels, highest iron concentrations oc- 
curred in Chironomidae larvae, and manganese 
was extremely variable. The concentration factors 
(tissue levels vs. water levels) characteristic of 
Anodonta and Unio underline the importance of 
mussels in biomonitoring. (Baker-FRC) 
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A review of sludge disposal at sea by ships con- 
cerns the environmental effects on the sea surface, 
water column, and sea bottom. When sludge is 
dumped from a ship, the primary effects are a 
transient surface slick, a turbid plume, and deposi- 
tion on the sea bottom. Little is known about the 
effects of sludge dumping on the neuston (surface 
community of organisms). but significant damage is 
unlikely. The water column contains increased nu- 
trient levels. However, algal blooms sometimes 
attributed to sludge dumping grounds are often a 
result of input from rivers. Reduced dissolved 
oxygen has been recorded seasonally below the 
thermocline. The finely divided organic material 
serves as food for planktonic organisms. The main 
impact of sludge dumping is on the sea bottom. 
Dumping grounds are classified, although not rig- 
idly, as accumulating and dispersing. Effects are 
most noticeable in accumulating dumping grounds. 
The sediment increases in organic content and may 
be deoxygenated below the surface, replacing the 
normal benthic community with a low diversity, 
high biomass assemblage, mostly worms. Toxic 
heavy metals and organochlorines accumulate in 
the dumping grounds and enter the food chain. 
Thus far, levels in seafood products have not been 
harmful. Pathogens may present a hazard to public 
health by contaminating shellfish. Some fin fish 
diseases are associated with sewage exposure. Im- 
pacts of sludge dumping on the ecosystem are 
generally local and reversible. (Cassar-FRC) 
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EFFECTS ON THE ECOSYSTEM OF SEWAGE 
SLUDGE DISPOSAL FROM A PIPELINE, 
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A steep-sided submarine canyon in Santa Monica 
Bay, California, has received about 1.25 million 
metric tons dry weight of sewage sludge over the 
past 22 years. Near the discharge at 100 m depth 41 
species of fish and 40 species of invertebrates were 
found. Dominat species of fish at the outfall were 
soles, rockfish, croakers, sanddabs, perch, comb- 
fish, ratfish, and plainfin midshipman. Water was 
moderately clear away from the pipe. The ecosys- 
tem in a 3 sq km area of the canyon has experi- 
enced both beneficlal and detrimental changes. 
Species numbers are greatly reduced, sometimes to 
as few as 10, and the Infaunal Trophic Incexes 
often reach zero. At most of the canyon stations 
the number of individuals and the biomass was 
almost double that at the control stations. Howev- 
er, species are limited to those which can utilize 
the sludge as food. Individual fish were larger in 
the canyon area. (Cassar-FRC) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Nuirient removal, Filtration, Reservoirs, Nitrogen, 
Water suply, Water pollution control, Water pollu- 
tion effects, Potable water. 


The causes of eutrophication of still waters are 
reviewed along with processes for reducing phos- 
phorus levels in the effluents of urban sewage 
treatment plants. Methods of contact filtration, 
chemical precipitation and adsorption of phospho- 
rus compounds and the biological elimination of 
phosphorus and nitrogen are described. The inter- 
national OECD investigation program was applied 
in calculating the tolerable phosphorus load of 
lakes and drinking water supply reservoirs in rela- 
tion to the morphological conditions of the water 
bodies. Seepage filtration which reduces phospho- 
rus input into reservoirs and lakes is examined. 
Alumina filtration is used to treat the effluents of 
fish hatcheries. The Wahnbach Reservoir Associ- 
ation has designed a process to eliminate phospho- 
rus contributed from large tributaries of a reser- 
voir. Similar measures which are utilized in the 
lakes of West Berlin that supply potable water are 
discussed. (Geiger-FRC) 
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Experimental ponds were used for studying the 
effects of an agricultural herbicide on aquatic food 
chains. Atrazine, one of the most heavily used 
herbicides in Midwest agriculture, was added to 
ponds and the ensuing responses were followed 
through four months. With single 20 mu g/liter 
additions to the ponds, effects were recorded 
throughout the food chain. After one day of expo- 
sure rates of phytoplankton photosynthesis de- 
clined at both levels, with the higher level causing 
an almost complete inhibition. Phytoplankton suc- 
cession was altered within a few days at both 
levels, with resistant species increasing in abun- 
dance. The actual resistance of these species to 
atrazine, which is known to be a photosynthetic 
inhibitor affecting a wide variety of plants, was 
verified in the laboratory. The grazing zooplank- 
ton were also affected within the first few weeks of 
exposure as their phytoplankton food source was 
altered. The growth of aquatic flowering plants 
was also reduced at both levels. Some members of 
the aquatic food chain were unaffected, particular- 
ly the benthic insects, although effects were re- 
corded at the highest level of these food chains, 
the fish. Of the three types of fish (bluegill sunfish, 
channel catfish, gizzard shad) originally stocked in 
the ponds, all survived but with reduced growth at 
the 500 mu g/liter level. The only fish to repro- 
duce in the ponds, bluegill sunfish, showed greatly 
reduced numbers of progeny at both levels. The 
concentrations of atrazine in the ponds were moni- 
tored, showing its persistence with 75% of the 
original concentration present after 114 days. In 
Midwest waters concentrations of 500 mu g/liter 
are recorded in waters directly associated with 
agricultural operations, such as irrigation waters 
while 20 mu g/liter is at the high extreme of 
concentrations found more widespread. Though 
data from monitoring atrazine concentrations in 
natural habitats is sparce 1 mu g/liter to 5 mu g/ 
liter seem common in many Midwest waters. In 
laboratory experiments with these more common 
concentrations we also demonstrated reductions in 
phytoplankton phytosynthesis. This indicates the 
possibility, awaiting further demonstration, that 
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even at common concentrations atrazine may be 
affecting phytoplankton photosynthesis in many 
Midwest waters. Other herbicides studies in this 
project included 5 other triazine herbicides (propa- 
zine, metribuzin, terbutryn, cyanazine, simazine) 
which in the laboratory were similar to atrazine in 
the intensity of reducing phytoplankton photosyn- 
thesis. In the State of Kansas triazine herbicides 
accounted for one-third of the total herbicide 
usage in 1978. 
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SOME EFFECTS OF SHORELINE COTTAGE 
DEVELOPMENT ON LAKE BACTERIOLOG- 
ICAL WATER QUALITY, 
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LAKE WATER ON PHOSPHATE RELEASE 
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Results are given of eutrophication investigations 
in some 31 Danish lakes, focusing especially on the 
relationships between the concentration of oxi- 
dized nitrogen in the lake water and the binding or 
release of phosphorus to or from the lake sediment. 
Nine lakes were dimictic, with anoxic hypolimnia, 
and 22 were very productive and shallow polymic- 
tic lakes. Phosphate release from the sediment re- 
sulted in large increases in phosphate concentra- 
tions in the anoxic hypolimnion, if concentrations 
of oxidized nitrogen in the hypolimnion were less 
thant about 0.1 g N/cubic meters. If concentration 
of oxidized nitrogen in the hypolimnion was about 
1 g N/cubic meter or higher, no release of phos- 
phate from the sediment to the anoxic hypolimnion 
occurred. In lakes with no summer stratification a 
release of phosphate from the sediment to the well 
oxygenated water resulted in summer maxima of 
phosphate in the lake water when nitrate concen- 
tration in the water was less than about 0.5 g N/ 
cubic meter, but no release took place if nitrate 
concentration exceeded about 0.5 g N/cubic meter. 
This effect of oxidized nitrogen in preventing 
phosphate release from the sediment demonstrates 
the ability of oxidized nitrogen to buffer the redox 
potential of the surface sediment at a level high 
enough to prevent a release of phosphate. Thus, 
among the efforts to limit phytoplankton biomass 
in lakes an artificial enrichment with nitrate may in 
some cases be an important supplement to the 
usually necessary reduction in phosphorus loading, 
but the possibility of a stimulation of phytoplank- 
ton growth through the addition of nitrate must be 
carefully considered. (Baker-FRC) 
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The source of fecal indicator bacteria was sought 
in a river downstream from Sturgeon Falls. A 
small sewage treatment plant treating 1 million 
gallons per day and serving the town of Sturgeon 
Falls discharges effluent to the river 2 km below 
the falls. Two 5-day bacteriological water quality 
surveys were carried out between June 25 and 29, 
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and August 10 and 14, 1977. Data were obtained 
from samples taken at 40 river locations. Above 
Sturgeon Falls the water quality in the river was 
fairly good. The principal input of fecal indicator 
bacteria was traced to the paper mill at Sturgeon 
Falls; however, other sources of indicator bacteria 
could have been masked by the large numbers of 
bacteria discharged by the mill. The principal fecal 
coliform was Klebsiella pneumoniae. In pulp mill 
wastes the fecal origin of this bacterium can be 
disputed. K. pneumoniae can cause illness in 
humans. Pseudomonas aeruginosa was detected in 
the pulp mill wastewater and at a level of 82 PA/ 
100 ml in recreational waters. This level was con- 
sidered hazardous to the water users. Escherichia 
coli was detected in mill wastewater at about 200 
EC/100 ml; this probably indicated some measure 
of fecal pollution though probably of animal 
origin. Finally, the nutrient-rich wastewater led to 
an about 50-fold increase in density of aerobic 
heterotrophic bacteria in the river water, as well as 
the production of a slimy filamentous growth on 
surfaces, stones, and wooden pilings in the river. 
The principal organism in this slime was the fungus 
Leptomitus. (Baker-FRC) 

W82-06315 


THE IMPACT OF COMBINED SEWER OVER- 
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The impact on the water quality of receiving 
streams was studied for combined sewer overflows 
in Denmark. The investigation was carried out in 
the river Skravad, a small tributary to the river 
Skals located in the middle of Jutland, Denmark. 
The total length of the Skravad River is 25 km; the 
part studied has a length of about 4 km, and on the 
average a width of 2.5 meters and a depth of 0.25 
meters. About 5.5 km upstream from the conflu- 
ence with the Skals River the stream receives 
biologically treated wastewater from the Moldrup 
sewage treatment plant. Moldrup township has a 
combined sewerage system and covers an area of 
about 70 ha. The storm overflows discharge 
through a ditch to the river Skravad just down- 
stream from the outfall from the sewage treatment 
plant. Immediate oxygen comsumption takes place 
during the passage of the bulk discharge due to 
degradation in the water phase and absorption at 
the bed. A delayed effect was noted on the dis- 
solved oxygen concentration due to the degrada- 
tion at the bed of settle particulate matter and/or 
adsorbed organic matter. The observed effect 
cannot be due to the delay of polluted water in the 
dead zone volume of the stream. Depending on the 
actual adsorption, sedimentation, desorption and 
resuspension, the observed delayed effect on the 
dissolved oxygen concentration will vary from one 
discharge event to another. The flow conditions in 
the stream may also be important. Due to the 
delayed effect, the oxygen depletion extends over a 
longer period than just the duration of the over- 
flow. In the investigated river the oxygen concen- 
tration returned to dry weather conditions within 
12-24 hours. (Baker-FRC) 
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A new approach was developed to explain the 
possible mode of action of boat activity in a 
narrow, shallow river and by its application, 
answer some problems of recreational manage- 
ment. The study site was the River Ant, a tributary 
of one of the principal Broadland rivers, the River 
Bure. The river flows throught Barton BroaD, a 
shallow lake of 1 meter in depth, 70 ha in area. 
During the summer the Broad and the river down- 
stream contain a very high standing crop of phyto- 
plankton. Above the Broad very little phytoplank- 
ton develops. the river is navigable for several 
miles above the Broad, and two large boat-hire 
yards are located in these upper reaches. Boat 
activity throughout the navigable reaches can be as 
high as 100 boats moving per hour. A simple 
experimental model was proposed and tested. It 
describes the mechanism by which boats can influ- 
ence turbidity. Of the three constants derived from 
the model, two were shown to be closely related to 
measured physical variables. The model was used 
to predict water turbidities from typical boat 
movement patterns. This demonstrated that long 
term buildup of boat-induced turbidity through the 
holiday season was unlikely and that the major 
part of the turbidity in and below Barton Broad on 
the River Ant was due to algae and not to boating 
activity. (Baker-FRC) 
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This report describes the Georgetown experience 
of an outbreak of gastroenteritis and hepatitis in 
order to illustrate the problems of viral contamina- 
tion of small community water supplies. This 
marks the first reported instance of hepatitis A 
virus (HAV) antigen detection in well water sam- 
ples taken prior to a hepatitis epidemic. In June of 
1980 an outbreak of gastrointestinal illness oc- 
curred in the town. The outbreak began on June 1 
and was over by June 23, with the peak number of 
cases occurring on June 13. Illness was associated 
with drinking of water from the central city wells. 
The attack rate among the 10,000 people living in 
areas supplied by these wells was about 79%. An 
increase in the number of cases of hepatitis A 
began to appear in July of that year. Again the 
cause was traced to central city wells. Heavy 
rainfalls had preceded the outbreaks of both gas- 
troenteritis and hepatitis. Samples were taken from 
sewage, well water, and tap water for virological 
analysis. It was concluded that the Georgetown 
outbreak may have occurred due to heavy fecal 
contamination of the groundwater source near the 
central-city wells. What would normally be ade- 
quate treatment for an uncontaminated ground- 
water source was clearly inadequate when that 
source became unexpectedly contaminated. Human 
enteric viruses were isolated from the potable 
water in spite of a total chlorine residual of 0.8 
mg/L. Sources of the contamination may include 
leakage from nearby sewer lines, contamination 
from nearby abandoned or private wells or septic 
tanks, and relatively long-distance contamination 
from surface contaminants in the recharge area of 
the Edwards aquifer. There is a fault line in the 
area adjacent to the wells and the aquifer is ex- 
posed to the surface just west of the fault line. 
(Baker-FRC) 
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ANTAGONISM OF SELENIUM AND CADMI- 
UM PRETREATMENTS TO SUBSEQUENT 
EMBRYOTOXIC DOSES OF MERCURY AND 
CADMIUM IN FISH EMBRYOS, 


South Dakota Univ., Vermillion. Water Resources 
Inst. 

J. F. Heisinger. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256645, 
Price codes: AQ2 in paper copy, AOI in microfiche. 
Report, December, 1981. 20 p, 2 Fig, 1 Tab, 31 
Ref. OWRT A-075-SDAK(1). 14. 34-0001-0144. 


Descriptors: *Selenium, *Liver, *Embryonic 
growth stage, *Heavy metals, *Fish toxins, Mer- 
cury, Cadmium, Toxicity, Trace metals, Trace ele- 
ments, Trace levels, Fish, Water pollution, Pollut- 
ants, Environmental protection, Fish populations, 
Population exposure. 


Research was carried out to assess the protective 
role of selenium (Se) and cadmium (Cd) pre-expo- 
sures to fish embryos in attentuating toxic doses of 
mercury (Hg) and Cd. Experiments were carried 
out under laboratory-controlled conditions using 
Japanese ricefish (Oryzias latipes). Results indicat- 
ed a protective role of Se pretreatment against Hg 
and Cd exposures in fish embryos once the liver 
has developed. In addition, pretreatment of post- 
liver embryos with sublethal concentrations of Cd 
also affords protection against subsequent poten- 
tially lethal Cd exposures. These antagonistic inter- 
actions, however, appear not to occur prior to 
liver development. Since numerous antagonistic 
metal and metalloid interactions have been report- 
ed in adult vertebrates, and since it is established 
that most metal-polluted waters contain anomolous 
quantities of more than one toxic element, it might 
be expected that the toxicity of these waters would 
be less than the sum of the toxic effects of the 
individual metals. However, during early embryo 
development the requisite morphological and mo- 
lecular characteristics for antagonistic interactions 
appear to be lacking; consequently, younger em- 
bryos will lack sufficient resistance to multiple 
toxic metal exposures and lethality may occur. The 
results confirm the hypothesis that, during early 
embryonic development, the protective effects of 
Se or Cd will be nonexistant or minimal. (Zielinski- 
MAXIMA) 
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EUTROPHICATION OF WATERS: MONITOR- 
ING, ASSESSMENT AND CONTROL. 
Organization for Economic Co-Operation and De- 
velopment, Paris (France). 


Report, 1982. 


154 p, 46 Fig, 24 Tab, 
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ternational commissions, Algal growth, Aquatic 
productivity, Inland waterways, Water quality, 
Phosphorus, Nutrient removal, Nutrients, Nitro- 
gen, Monitoring, International agreements, Tro- 
phic level, Lake morphology, Limnology. 


The principal results are presented of a multi-year, 
18-country international cooperative program 
aimed at establishing a basis for eutrophication 
control of inland waters (especially lakes and reser- 
voirs) and developing improved guidelines for 
fixing nutrient load criteria compatible with water 
use objectives. The program was carried out by 
establishing four main regional projects covering a 
wide variety of geographic and limnological situa- 
tions (Alpine; Nordic; reservoir and shallow lakes; 
and North Anerica); a fifth report has been devel- 
oped which tests the results on bodies of water not 
included in the analytical part. The main control 
strategy offered is reduction of the external load; 
where this is impractical/impossible, alternate 
management measures are necessary which can 
only be defined using advanced modeling tech- 
niques. While nitrogen (or another factor) may 
occasionally outweigh the role of phosphorus (P) 
as the limiting factor, attention is focused on phos- 
phorus control. The program results showed that, 
in most cases, P is the factor which determines 
eutrophication development; even when another 
element (e.g., nitrogen) is the limiting factor, P 
may still be made to play the limiting factor role 
through appropriate control. Specific findings con- 
cerning monitoring, nutrient load assessment, tro- 
phic assessment, and loading criteria and nutrient 





reduction discussed. 
MAXIMA) 
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STUDIES OF BOD INHIBITION IN PRES- 
ENCE OF INORGANIC HEAVY METALS, 
Associated Industrial Consultants, Bombay (India). 
C. M. Deshpande, and S. S. S. Bhende. 

Journal of the Institution of Engineers (India), Part 
EN, Environmental Engineering Division, Vol 61, 
No 3, p 111-113, June, 1981. 4 Tab, 5 Ref. 
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*Chemical interference, Water Analysis, *Heavy 
metals, Toxicity, Water pollution effects, Inhibi- 
tion, Biodegradation, Cadmium, Chromium, Mer- 
cury, Coppper, Dissolved oxygen, Sewage bacte- 
ria, Industrial wastes. 


The method of estimating biochemical oxygen 
demand (BOD) on the basis of rate of oxygen 
consumption may lead to erroneous results when 
inorganic toxicants, either individually or in com- 
bination, are present in samples of sewage or pol- 
luted water. Copper (Cu), chromium (Cr), cadmi- 
um (Cd), mercury (Hg), and other electroplating 
wastes may kill the microbial population in the 
sample, leading to a reduced depletion of dissolved 
oxygen concentration. BOD inhibition due to Cu, 
Cr, Cd, and Hg, individually and in combination, 
was determined by adding different concentrations 
of the metals for different dilution factors of 
sewage and dilution water. Toxicity behavior anal- 
ysis showed that percent inhibition of BOD fluctu- 
ated for concentrations of 0.01 to 0.1 ppm for all of 
the toxicants. For 0.01 to 0.1 ppm levels of the 
metals, toxicity to microbial populations was 
within the range of 25% inhibition of BOD. For 
the concentration of 0.1 to 1.0 ppm, Cr seemed to 
be the least toxic and Hg the most. In the case of 
each metal tested, biodegradation activity as 
almost soppped in the concentration range of 1.0 to 
10 ppm. Metals in combination were less toxic than 
individually. (Geiger-FRC) 
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PRIMARY PRODUCTIVITY AND NUTRIENTS 
IN THE SEDIMENT RETENTION BASIN OF 
LAKE MONROE, 
Michigan Univ., 
search Div. 

W. Y. B. Chang. 
Hydrobiologia, Vol 87, No 3, p 193-200, March, 
1982. 2 Tab, 4 Fig, 19 Ref. 
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Descriptors: *Primary productivity, *Algae, *Sedi- 
ment, *Settling basins, *Transparency, Phospho- 
rus, Eutrophication, Water treatment, Water qual- 
ity, Reservoirs, Water supply, Sewage effluent, 
River basin development, Silt, Reservoir oper- 
ation, Lake Monroe, Indiana. 


Lake Monroe is the largest body of water in Indi- 
ana. Studies were undertaken to determine the 
annual production rates and trophic status of the 
lake. The result then served as a basis for interpret- 
ing data on the subsequent nutrient enrichments. 
C-14 bioassays with enrichments of major and 
minor nutrients were conducted, and algal re- 
sponse to different light availability conditions was 
investigated. The diurnal changes in major nutri- 
ents and carbon, nitrogen, and phosphrous ratios 
were examined. Results indicated that phosphorus 
is the major limiting nutrient on algal photosynthe- 
sis in this lake. Surface photo-inhibition may be 
used to indicate the sufficiency of light for the 
species of algae in the water. The low productivity 
in December, January, February, and early March 
can be attributed to light limitation due to the low 
water transparency. (Titus-FRC) 
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CIRCULATION PATTERNS; THEIR INVESTI- 
GATION AND PREDICTION, 

Leicester Polytechnic (England). School of Life 
Sciences. 

For primary bibliographic entry see Field 5F. 
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DIATOM DISTRIBUTION AND STATUS OF 
ORGANIC POLLUTION IN SEWAGE DRAINS, 
Delhi Univ., New Delhi (India). Dept. of Botany. 
K. M. M. Dakshini, and J. K. Soni. 

Hydrobiologia, Vol 87, No 3, p 205-209, March, 
1982. 1 Tab, 1 Fig, 14 Ref. 
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cator species, *Organic wastes, Nitrogen, Water 
quality, Organic matter, Organic loading, Correla- 
tion analysis, Water sampling, Ammonia, Sewers, 
India, River Yamura. 


Data on the limnology of various sewage drains 
discharging into the River Yamuna in Delhi, India, 
suggest that the diatom distribution and concentra- 
tion of nitrate nitrogen vary with the degree of 
organic pollution. Surface water samples were col- 
lected from each drain in three different seasons 
throughout a one year period. The samples were 
analyzed for physiochemical characteristics and 
diatom composition. In the drains investigated, dia- 
toms, nitrate nitrogen and dissolved oxygen were 
generally highest in winter, high in the post-mon- 
soon period and low in summer. Such a uniform 
seasonal trend was not evident for ammonia nitro- 
gen and chemical oxygen demand. Detailed aute- 
cological studies are required before a final rela- 
tionship between diatom density and the organic 
content of sewage can be stated. (Titus-FRC) 
W82-06484 


A COMPARISON OF DIFFERENT PHOSPHO- 
RUS FRACTIONS AS PREDICTORS OF PAR- 
TICULATE PIGMENT LEVELS IN LAKE 
MEMPHREMAGOG AND ITS TRIBUTARIES, 
McGill Univ., Montreal (Quebec). Dept. of Biol- 


ogy. 

R. H. Peters, and M. Bergmann. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol 39, No 5, p 785-790, May, 1982. 1 Fig, 3 
Tab, 25 Ref. 


Descriptors: *Phosphorus, *Lakes, *Regression 
analysis, *Particulate matter, *Seston, Nutrients, 
Phosphorus compounds, Phosphates, Water analy- 
sis, Surface water, Mathematical studies, Rivers, 
Reflectance, Lake Memphremagog, Quebec. 


The amounts of colored particulate matter meas- 
ured by reflectance in the surface waters of Lake 
Memphremagog and its tributaries were regressed 
against levels of total phosphorus (P), particulate 
P, soluble reactive P, orthophosphate, large molec- 
ular weight P (> 5000) and small molecular 
weight P ( < 400) to see which fraction was the 
best predictor of seston concentration, and to de- 
termine if riverine samples differed from lake 
waters in the relationship between P levels and 
suspended particulates. Total P correlated with 
colored particulates better than any other fraction 
in both lotic and lentic environments. Regression 
lines describing the relations were similar in both 
lakes and rivers, although river samples showed 
greater variation than lake samples. These findings, 
confirm the retention of total P as the simplest and 
most meaningful measure of this important nutrient 
in both lakes and rivers. (Geiger-FRC) 
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ENVIRONMENTAL 
PORT ALICE, B. C., 
E. V. S. Consultants, Inc. Seattle, WA. 
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Pulp and Paper Canada, Vol 83, No 5, p 50-53, 
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Descriptors: *Pulp and paper industry, *Fish, 
*Toxicity, Water pollution effects, Aqutic life, 
Salmon, Dissolved oxygen, Water quality, Benthic 
fauna, Pulp wastes, Port Alice, British Comumbia, 
Neroutsos Inlet. 


Pollution control equipment (including an inciner- 
ation system) installed at the Western Forest Prod- 
ucts Ltd. pulp mill at Port Alice, British Columbia, 
during 1971-77, dramatically improved dissolved 
oxygen concentrations and suspended solids in the 
receiving waters. Neroutsos Inlet on Vancouver 
Island. Surveys during 1978-80 showed a reduction 
in BOD discharge from a high of 227,000 to 70,000 
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kg per day. Average dissolved oxygen increased 
from 3 to 5 ppm. Primary productivity and interti- 
dal organism numbers and diversity decreased in 
waters close to the mill, but the size of the affected 
zone has decreased. Chum salmon appeared to 
avoid certain areas of the inlet near the mill. In 
laboratory tests the biomass of juvenile chum 
salmon was not affected until effluent concentra- 
tions were 0.10-0.25 of the 96 hour LCSO on a 
continuous basis. Nevertheless, healthy fish popu- 
lations exist in the inlet, as they apparently did 
even during the years before pollution abatement 
measures were started. (Cassar-FRC) 
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INFLUENCE OF SALINITY AND ORGANIC 
NUTRIENT CONCENTRATION ON SURVIV- 
AL AND GROWTH OF VIBRIO CHOLERAE IN 
AQUATIC MICROCOSMS, 

Maryland Univ., College Park. Dept. of Microbi- 
ology. 

F. L. Singleton, R. W. Attwell, M. S. Jangi, and R. 
R. Colwell. 

Applied and Environmental Microbiology, Vol 43, 
No 5, p 1080-1085, May, 1982. 3 Fig, 3 Tab, 19 
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ganic matter, Decomposing organic matter. 


An investigation was performed on the possibility 
of employing microcosms to determine the influ- 
ence of selected environmental parameters on 
growth and survival of a toxigenic strain of Birio 
cholerae in the aquatic environment as a means of 
establishing the autochthonous estuarine source of 
V. cholerae. Over the range of conditions tested, 
this strain of V. cholerae showed maximum re- 
sponse, as determined by increased plate counts 
and direct microscopic counts in microcosms pre- 
pared with a chemically defined sea salts solution 
at a salinity of 25%. With lower or higher salinity 
levels, the maximum population size declined. 
When added organic concentrations of less than 
1,000 micrograms/liter were present, a marked sa- 
linity effect on the growth of V. cholerae was 
detected. However, at or above an organic nutrient 
concentration of 1,000 micrograms/liter, the need 
for an optimum salinity level was spared. From the 
results of this study it was concluded that V. 
cholerae can grow under conditions of organic 
nutrient concentration and salinity typical of estu- 
aries. Results obtained support the hypothesis that 
V. cholerae is an autochthonous member of the 
estuarine microbial community. (Baker-FRC) 
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EFFECT OF HARD DETERGENTS ON ALGAE 
IN A HIGH-RATE-OXIDATION POND, 
Technion--Israel Inst. of Tech., Haifa. 
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Applied And Environmental Microbiology, Vol 
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High-rate oxidation ponds are used in Israel to 
combine wastewater treatment with the produc- 
tion of algal biomass to be used as a protein-rich 
animal feed. There has been some concern regard- 
ing the inhibitory effects of anionic non-biodegra- 
dable detergents on algal growth in these oxidation 
ponds. This study of the effect of detergents on 
algal production showed that regular concentra- 
tions of hard detergents in domestic wastewater 
did not affect alga! growth in high-rate oxidation 
ponds. The addition of nonionic hard detergent at 
concentrations exceeding 60 milligrams per liter 
decreased algal concentration in the batch culture. 
Concentrations of detergent exceeding 100 milli- 
grams per liter had a severe effect on algal mor- 
phology, with complete lysis of the algal cells 
occurring within a few days. These results indicate 
that only a considerable increase in the use of hard 
nonionic detergents or feeding the pond with in- 
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dustrial wastewaters which contain high concen- 
trations of hard detergents would cause a severe 
inhibition of algal production. (Carroll-FRC) 
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EFFECT OF SULFIDE ON NITROGEN FIX- 
ATION IN A STREAM SEDIMENT-WATER 
SYSTEM, 

Waterloo Univ. (Ontario). Dept. of Biology. 

T.-Y. Tam, C. I. Mayfield, W. E. Inniss, and R. 
Knowles. 

Applied and Environmental Microbiology, Vol 43, 
No 5, p 1076-1079, May, 1982. 5 Fig, 1 Tab, 20 
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ditions, Coastal waters, Laboratory studies, Marine 
waters, Estuaries, *Ontario. 


Nitrogen fixation in a sediment-water system was 
studied under anaerobic laboratory conditions. 
Sediment and water samples were obtained from a 
stream near Floradale, Ontario, Canada. The pres- 
ence of Na2S at concentrations from 2 to 8 micro- 
mol/ml of stream water stimulated nitrogen fix- 
ation by the system. A twofold increase in total 
ethlyene produced compared with the controls 
was noted when the sulfide concentration was 8 
micromol/ml. Na2S concentrations of 16 to 32 
micromol/ml inhibited nitrogen fixation, with total 
inhibition occurring at 64 micromol/ml. Ethylene 
production was not noted in sterile controls. 
Carbon dioxide production was inhibited by sulfide 
at concentrations from 8 to 128 micromol/ml. The 
degree of inhibition increased as the concentration 
of sulfide increased, and complete inhibition of 
carbon dioxide production occurred at 128 micro- 
mol/ml. Titanium(III) citrate, a strong reducing 
agent, stimulated both nitrogen fixation and carbon 
dioxide production. Sulfide additions caused pH 
changes in the sediment, and when the sediment 
was adjusted and maintained at pH 7.0 all concen- 
trations of sulfide inhibited nitrogen fixation activi- 
ty. From considerations of the redox equilibria of 
hydrogen, hydrogen sulfide, and other sulfur spe- 
cies at various pH values, it appeared that hydro- 
gen sulfide was the toxic entity and that HS(-) was 
less toxic. The observed stimulation of activity was 
apparently due to a pH change coupled with the 
concurrent production of HS(-) from hydrogen 
sulfide. (Baker-FRC) 
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METHODS OF STUDYING POPULATION 
SHIFTS IN AQUATIC BACTERIA IN RE- 
SPONSE TO ENVIRONMENTAL CHANGE, 
Windsor Univ. (Ontario). Dept. of Biology. 

M. A. Holder-Franklin. 

Environment Canada, Inland Waters Directorate, 
Ottawa, Ontario, Scientific Series No 124, 1981. 
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factors, Oxygen levels, Nutrients, *New Bruns- 
wick, Maine, *Heterotrophic bacteria. 


Population shifts in heterotrophic aquatic bacteria 
from a watershed with several months of ice cover 
annually and a temperature range of OC to 28C 
have been studied by classical and numerical tax- 
onomy, factor analysis and species diversity. Math- 
ematical techniques have been utilized to demon- 
strate correlations between changes in the bacterial 
populations and certain physico-chemical environ- 
mental parameters. A complete methodology has 
been developed, beginning with isolation and cul- 
turing procedures and proceeding through the tax- 
ometrics to the multivariate statistics and the selec- 
tion of correlation coefficients. This series of re- 
ports is a retrospective of work over a period of 
ten years and describes the seasonal and diurnal 
changes in the predominant flora in the free-flow- 
ing river and the sediment. The major environmen- 


tal influences in each econiche are related to the 
bacterial flora. Although the bacterial population 
can be shown to fluctuate diurnally and seasonally, 
the overall predominant taxonomic groups in all 
locations in all seasons are the Pseudomonas, with 
the fluorescent group generally predominant in the 
winter and the non-fluorescent species prevailing 
during other seasons. The most important group 
are the gram-negative rods and of these the aerobic 
group dominate. The aerobes are followed by the 
facultative aerobes and members of the Enterobac- 
teriaceae appear with moderate frequency in the 
high-profile segment of the population. The envi- 
ronmental parameters which have the most signifi- 
cant influence on the flora are the temperature; 
oxygen levels; the nutrients, particularly the 
amount and form of nitrogen; and the specific 
conductivity. (WATDOC) 
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AN ECOLOGICAL APPROACH TO THE 
STUDY OF BACTERIA AT THE FLORENCE- 
VILLE SITE IN SEPTEMBER AND FEBRU- 
ARY, 

For primary bibliographic entry see Field 5A. 
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SEASONAL AND DIURNAI. CHANGES IN 
THE PREDOMINANT HETEROTROPHIC 
BACTERIAL SPECIES OF THE MEDUXNE- 
KEAG RIVER, 

For primary bibliographic entry see Field SA. 
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INTERACTIONS OF HETEROTROPHIC BAC- 
TERIA IN THE SEDIMENT WATER PHASES 
OF TWO CONTRASTING RIVERS, 

For primary bibliographic entry see Field 5A. 
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THE OECD COOPERATIVE PROGRAMME 
ON EUTROPHICATION; CANADIAN CONTRI- 
BUTION, SUMMARY REPORT, 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

For primary bibliographic entry see Field 5A. 
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A REVIEW OF BENZOTHIAZOLES IN THE 
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National Water Research Institute, Scientific 
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The following aspects of benzothioazoles are re- 
viewed: (1) physical and chemical properties, (2) 
analysis and occurrence, (3) biological properties 
and (4) mammalian toxicity and human health. Six 
reports were found in the literature on the occur- 
rence of benzothioazoles in the following areas of 
the aquatic environment: river water (1-2ppb), 
drinking water, and tire plant wastewater (20- 
60ppb). Benzothiazoles display a wide range of 
biological activity and are used commercially as 
fungicides. No data were found for toxicity to 
aquatic organisms, although acute mammalian tox- 
icity is low. Future research areas are identified, 
the most important of which are (1) physical prop- 
erties, (2) persistence and (3) aquatic toxicity. 
(WATDOC) 
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SLUDGE DISPOSAL TO SEA IN THE FEDER- 
AL REPUBLIC OF GERMANY, 
Umweltbundesamt, Berlin (Germany, F.R.). 

For primary bibliographic entry see Field 5E. 
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HYDROGEN SULFIDE CORROSION OF THE 
BAGHDAD TRUNK SEWERAGE SYSTEM, 

M. I. Aldred, and B. G. Eagles. 

Water Pollution Control, Vol 18, No 1, p 80-96, 
1982. 6 Fig, 2 Tab, 8 Ref. 
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The corrosion of the trunk sewer and its main 
branches in Baghdad, Iraq, was investigated. The 
city, built on the East and West Banks of the River 
Tigris, is situated on a flat alluvial plain having 
little natural fall for drainage systems. As a result, 
sewage lift stations must be installed at frequent 
intervals. Construction on the East Bank’s outfall 
sewer began in 1959, while the construction of the 
trunk sewers on the West Bank began in 1970. The 
main factors contributing to the production of hy- 
drogen sulfide in the Baghdad sewerage system 
include the hot dry climate, low flow conditions, 
the high-strength sewage, the storage or retention 
period within the sewerage system, and poor natu- 
ral ventilation of the system. Examination of the 
concrete sewers at about 190 manholes on the East 
Bank showed that all had been subject to attack by 
hydrogen sulfide and that the lower portions of the 
access ladders were surrounded with fallen pasty 
cementitious mass. Manhole ventilations did not 
appear to be related to attack by this gas. Sampling 
of industrial effluents entering the sewer system 
indicated that treatment of these effluents was gen- 
erally limited to grease traps and small sedimenta- 
tion tanks. Nearly all the discharges exceeded limi- 
tations on pollutants. Available methods of sulfide 
control include ventilation and odor control, pH 
control, aeration, chlorination, nitrate dosing, in- 
jection of hydrogen peroxide and oxygen, im- 
proved treatment of industrial effluents, and im- 
proved sewer maintenance. In the new system, 
pretreatment with hydrogen peroxide or oxygen at 
the pumping station should help keep sulfides low. 
Several recommended remedial actions are dis- 
cussed. (Carroll-FRC) 
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EFFECTS OF SUSPENDED VOLCANIC SEDI- 
MENT ON COHO AND CHINOOK SALMON 
IN THE TOUTLE AND COWLITZ RIVERS, 
Washington Univ., Seattle. Fisheries Research 
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Available from the National Technical Information 
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Toleranes of Coho and Chinook salmon to sus- 
pended volcanic (Mount St. Helens) sediment were 
determined by live-box and static laboratory bioas- 
says. The 96-hour LC-50 suspended sediment 
levels determined by live-box bioassay for presmolt 
and smolt Coho, and fall Chinook smolts were 
1217, 509, and 488 mg/liter, respectively. Static 96- 
hour LC-50 values for Coho and fall Chinook 
smolts in mudflow sediment were 29,580 and 
11,000 mg/liter. While live-box bioassays integrate 
numerous water quality parameters, only suspend- 
ed sediment was tested. Other tests run in artificial 
streams (0.5-1.5 liter/sec flowrate) having known 
suspended sediment levels (0-16% of 96-hour LC- 
50 value) evaluated for sublethal effects (swim 
performance, seawater entry test) showed no con- 
sistant effect. Histological analysis of field/labora- 
tory-tested salmon showed no suspended sediment 
effect on gill tissue. The results are compared to 
actual Coho presmolt mortality data following the 
Mount St. Helens eruption. Water quality data 
(e.g. trace metals) and sediment particulate size 
measurements are included. The volcanic ash had 





particle sizes equivalent to silt-fine sand and was 
high in silica, magnesium, and iron. (Zielinski- 
MAXIMA) 
W82-06706 


IMMUNE RESPONSE TO A FORMALIN- 
TREATED BACTERIAL EXOTOXIN (TOXOID) 
OF CHANNEL CATFISH MAINTAINED IN A 
RECIRCULATING WATER-REUSE SYSTEM, 
Memphis State Univ., TN. Dept. of Biology. 

D. D. Ourth. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256819, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Tennessee Water Resources Research Center Re- 
search Report No 81, December, 1981, Knoxville. 
13 p, 1 Fig, 2 Tab, 16 Ref. OWRT A-057- 
TENN(1), 14-34-0001-0145. 


Descriptors: *Toxins, *Water reuse, *Catfish, *Re- 
circulated water, Fish toxins, Hazardous materials, 
Fish, Neutralization, Biological properties, Bio- 
chemical tests, Bioassay, Assay, Antibiotics, Pro- 
teins, Toxicity, Wastewater renovation, Water 
quality. 


Channel catfish serum contains an immunoglobulin 
(IgM), 14S-macroglobulin. It was determined that 
the catfish immune serum could neutralize tetanus 
toxin (TT) at the 1.28 antitoxin units (AU/m1) 
level, and that catfish 14S-macroglobulin (11.3 mg/ 
ml) from Sephadex G-200 gel filtration could neu- 
tralize TT at the 0.32 AU/ml level. The 0.01 AU/ 
ml level of TT neutralization is considered to be 
the minimal level needed for protection in humans. 
After 2-mercaptoethanol (2ME) reduction and al- 
kylation, no TT neutralization by the catfish 
immune serum or by the 14S globulin remained. 
The catfish 7S globulin (40 mg/ml) had no TT 
neutralizing ability either before/after 2ME reduc- 
tion and alkylation. Decreases in 14 S and 7S 
globulin titers after 2ME reduction and alkylation 
indicated that both globulin fractions were sensi- 
tive to sulfhydryl reduction. Catfish reciprocal in- 
direct hemaglutination titers were 2048 10 days 
after primary immunization and did not rise above 
8192 even after 10 months post-primary immuniza- 
tion. Not until after the first booster dose of 0.5 ml 
toxoid was given at 10 months, post-primary im- 
munization was a protective TT neutralization 
level (0.08 AU/ml) found, with titers still at 8192. 
This indicates an IgM antibody memory response 
for TT neutralization by the channel catfish. (Zie- 
linski-MAXIMA) 
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LAND WATER INTERACTIONS: EFFECTS OF 
INTRODUCED NUTRIENTS AND SOIL PAR- 
TICLES ON RESERVOIR PRODUCTIVITY, 
Oklahoma Univ., Norman. Dept. of Zoology. 

For primary bibliographic entry see Field 2J. 
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THE USE OF AN ALGA CHLORELLA PYREN- 
OIDOSA AND A DUCKWEED LEMNA PERPU- 
SILLA AS TEST ORGANISMS FOR TOXICITY 
BIOASSAYS OF SPENT BLEACHING LIQ- 
UORS AND THEIR COMPONENTS, 

State Univ. of New York Upstate Medical Center, 
Syracuse. Dept. of Pediatrics. 

E. L. Rowe, R. J. Ziobro, C. J. K. Wang, and C. 
W. Dence. 

Environmental Pollution, Series A, Vol 27, No 4, p 
389-396, April, 1982. 3 Tab, 20 Ref. 


Descriptors: *Bleaching wastes, *Algae, Toxicity, 
Chlorination, Chlorine, *Chlorophenols, *Chlorin- 
ated hydrocarbons, Aquatic plants, *Duckweed, 
*Bioassays, Water quality. 


The toxicity of a number of compounds, primarily 
chlorophenols, present in spent pulp bleaching liq- 
uors was investigated toward a freshwater unicel- 
lular alga, Chlorella pyrenoidosa, and a duckweed, 
Lemna perpusilla. In addition to individual com- 
pounds, the effect of the whole spent chlorination 
and caustic extraction liquors on the alga was also 
determined. Test chemicals included catechol, 4,5- 
dichlorocatechol, 3,4,5-trichlorocatechol, tetrach- 
lorocatechol, phenol, 2,4-dichlorophenol, 2,4,6- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


trichlorophenol, guaiacol, 4,5-dichloroguaiacol, 
4,5,6-trichloroguaiacol, 9,10-epoxystearic acid, p- 
cymene, monobromo-p-cymene, and dichloro-p- 
cymene. The study indicated that the toxicity of 
the chlorine substituted compounds was greater 
than that of the parent compounds and that in- 
creasing numbers of chloro substituents resulted in 
increased toxicity. Spent chlorination liquor was 
more toxic to the alga than spent caustic extraction 
liquor. The comparatively severe toxic effects of 
the catechol compounds on the alga and duckweed 
in this study duplicate the findings of earlier studies 
with Daphnia. The comparatively low toxicity of 
epoxystearic acid toward the alga and duckweed 
were compatible with findings on juvenile rainbow 
trout, Salmo gairdneri. Both test organisms used in 
this study proved satisfactory for evaluating the 
toxicity of compounds identified in spent chlorina- 
tion and caustic extraction liquors and were superi- 
or for this purpose to the fungi examined in previ- 
ous studies. (Baker-FRC) 
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FURTHER OBSERVATIONS ON THE EFFECT 
OF ABATE ON FISH CATCHES, 

Ghana Inst. of Aquatic Biology, Achimota. 

E. K. Abban, and J. Samman. 

Environmental Pollution, Series A, Vol 27, No 4, p 
245-254, April, 1982. 4 Fig, 1 Tab, 17 Ref. 


Descriptors: *Fish populations, *Larvicides, Pesti- 
cides, Rivers, Volta Basin, *Ghana, Savanna 
rivers, *Abate, Seasonal variations, Aquatic life, 
Ecosystems. 


A short term evaluation was made of the effects of 
Abate in relation to fish and fisheries. Specifically, 
effects of the weekly application on fish catches 
during the long dry season from November to May 
in Northern Ghana are reported. Such dry periods 
are typical of the savanna regions of the Onchocer- 
ciasis Control Program (OCP) area of the World 
Health Organization. The study was conducted on 
the White Volta, a major river in the Volta Basin. 
The river at this time existed mainly as a series of 
slow flowing pools connected by relatively shal- 
lower and faster flowing sections. The study 
period lasted 11 days, during which time Abate 
was applied aerially directly to the river. Fish 
samples were taken about 1 km from the dosing 
point. In the OCP Abate is applied at a dosage rate 
of 0.04 ppm for each 10 minutes of river discharge. 
Each sample consisted of fish caught in a battery 
of nets in 12 hr. Following the larvicide applica- 
tion on 20 May, six day and six night samples were 
taken before the next treatment on 27 May. No fish 
kills were noted that could be associated with 
Abate treatment on the river. Fish normally avoid- 
ed the larvicide by moving downstream. However, 
when the fishes’ movements were restricted due to 
the low water, they did undergo stress-movements, 
which increased their proneness to capture in nets. 
It is evident that during the dry season regular 
treatment of rivers may expose fish to the larvicide 
for longer periods than expected. (Baker-FRC) 
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HORIZONTAL RECIRCULATION IN WATER 
BODIES DUE TO THERMAL DISCHARGE, 
Military Engineering Services, Hyderabad (India). 
R. C. Sehgal, and Y. Jaluria. 

Energy, Vol 7, No 5, p 419-428, May, 1982. 7 Fig, 
17 Ref. 


Descriptors: *Thermal pollution, *Flow pattern, 
Powerplants, Thermal powerplants, *Thermal 
water, Heated water, Waste heat, Temperature 
effects, *Model studies, Isotherms, Temperature 
gradients, Thermoclines. 


The turbulent recirculation that occurs due to ther- 
mal discharge to a shallow water body has been 
studied. A horizontal, two-dimensiional model was 
developed to determine the nature of the flow field 
generated. The model assumes complete mixing in 
the vertical direction and steady ambient condi- 
tions. Various configurations of the intake and 
outfall are considered, and the intake water tem- 
perature is determined as a function of the heat 
rejected. It is found that the spread of the flow 
region is a strong function of the flow configura- 
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tion and of the distance between the outfall and the 
intake. The intake temperature was found to be 
insensitive to the amount of heat rejected at low 
values of the rejection rate. At large values, how- 
ever, a strong dependence is observed, and the 
intake temperature rises sharply with heat rejected. 
The effect of turbulent mixing in the water body 
due to winds, inflow, level changes and other 
causes is considered in terms of the eddy diffusivi- 
ties, and a relatively weak dependence over the 
range of interest is indicated. The streamlines and 
isotherms under various conditions of inflow, am- 
bient conditions and amount of heat rejected per 
unit area are determined. The results are compared 
with a simple one-dimensional model. The study 
indicates the water surface region over which sig- 
nificant transport processes occur. These results 
can be employed in one-dimensional vertical 
models to obtain the effective surface area for heat 
rejection, determine the stratification that results, 
and find the transient behavior of the water body. 
The results are directly applicable to shallow 
water bodies and to those in which good vertical 
mixing exists. The study provides a basis for the 
design of such heat rejection systems, particularly 
with respect to the horizontal separation of the 
intake and outfall. (Baker-FRC) 
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EFFECTS ON GLOBAL SUPPLIES OF FRESH- 
WATER, 

Akademie der Wissenschaften der DDR, Leipzig. 
Zentralinstitut fuer Isotopen- und Strahlenfors- 
chung. 

K. G. Wetzel. 

Ambio, Vol 11, No 2/3, p 126-131, 1982. 5 Fig, 1 
Tab, 8 Footnotes. 


Descriptors: *Water supply, *Nuclear explosions, 
*Radioisotopes, *Drinking water, Disasters, Agri- 
culture, Industrial water, Groundwater pollution, 
Surface water, Fate of pollutants, Radioactivity, 
Air pollution, Streams, Rivers, Reservoirs, 
Aquifers, Lakes, Public health, Toxicity, Water 
pollution effects, Fallout, Rain, Disasters, War. 


The radioactive contamination of freshwater sup- 
plies after a global nuclear war is estimated for a 
lowland temperate climate. Regions exposed to 
local fallout would be contaminated with the 
persistent and toxic I-131, Sr-89, Sr-90, and Ru-106 
and with other radioisotopes with shorter half- 
lives; regions exposed to global fallout only, with 
I-131. The most serious contamination would come 
from radioactive rain water, followed by rivers, 
lakes, and least affected, groundwater reservoirs. 
In the most severely impacted areas, rain water 
would be so highly loaded with I-131 that skin 
contact would produce visible changes to the skin 
within several days. Rainfall could also wash ra- 
dioactive fallout into concentrated areas, enhanc- 
ing radioactivity levels by 10 to 100 times. Well- 
mixed lakes with long residence times would dilute 
radioactivity better than other lakes. Stream water 
in direct fallout regions would exceed maximum 
drinking water concentrations for about 4 weeks 
and in global fallout regions, for 2 weeks. Ground- 
water would be reasonably safe for drinking except 
in aquifers with short residence times (a few years 
or less), aquifers covered by sediments low in ion 
exchange capacity, or soil layers less than | meter 
thick. In general groundwater contamination in 
directly exposed regions would have about one- 
tenth the radioactivity of stream water. Much 
worse contamination of surface water would be 
expected in montiform, karstic, permafrost, desert, 
and marshland regions. Semi-arid regions would 
have higher contamination than tropical regions, 
which would receive about half the fallout of 
temperate regions. The Southern Hemisphere 
would be less affected by a factor of 0.03. (Cassar- 
FRC) 
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PRODUCTION AND VERTICAL FLUX OF AT- 
TACHED BACTERIA IN THE HUDSON RIVER 
OF THE NEW YORK BIGHT AS STUDIED 
WITH FLOATING SEDIMENT TRAPS, 
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Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

H. W. Ducklow, D. L. Kirchman, and G. T. 
Rowe. 

Applied and Environmental Microbiology, Vol 43, 
No 4, p 769-776, April, 1982. 3 fig, 5 Tab, 30 Ref. 


Descriptors: *Plumes, *Bacteria, Rivers, *Hudson 
River, Sedimentation, Measuring instruments, 
Sediment sampler, Fluctuations, Diatoms, Particu- 
lates, Mineralization, Organic carbon, Organic 
compounds, Water temperature, Nutrients, *New 
York Bight. 


The growth and vertical flux of attached bacteria 
were investigated with floating sediment traps in 
the Hudson River Plume of the New York Bight 
during the spring diatom blooms. Traps were float- 
ed at the base of the mixed layer for 1 day periods. 
After recovery bacterial abundance and rates of 
(methyl-3H)thymidine incorporation were meas- 
ured in the trap samples. The vertical flux of 
attached bacteria was estimated with a model for- 
mulated to distinguish between bacterial accumula- 
tion in traps due to in situ growth and that due to 
vertical flux. The results indicated that in situ 
growth of bacteria in sediment traps was unimpor- 
tant as a source of bacterial increase when com- 
pared with vertical flux during this study. The 
vertical flux of attached bacteria removed 3 to 
67% of the total daily bacterial production from 
the water column. Particulate organic carbon was 
not significantly mineralized by attached bacteria 
during its descent to the sea floor in the plume area 
during this period, when water temperature and 
grazing rates were at their annual minima. (Baker- 
FRC) 
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EFFECTS OF ACID ON PLANT LITTER DE- 
COMPOSTION IN AN ARCTIC, 

Cincinnati Univ., OH., Dept. of Biological Sci- 
ences. 

V.L. McKinley, and J. R. Vestal. 

Applied and Environmental Microbiology, Vol 43, 
No 5, p 1188-1195, May, 1982. 5 Fig, 1 Tab, 37 
Ref. 


Descriptors: *Decomposing organic matter, *Hy- 
drogen ion concentration, *Lakes, Polar regions, 
Arctic, Arctic zone, Acid rain, Precipitation, 
Litter, Plants, Acidity, Microbial degradation, 
Aquatic plants, Toolik Lake, *Alaska, Oligotro- 
phic lakes. 


The effects of acidic pH on the microbial decom- 
position of plant litter were studied during the 
summer of 1980 in microcosms from Toolik Lake, 
Alaska. Toolik Lake is a large, deep water lake on 
the north slope of the Brooks Range of mountains 
within the Trans-Alaska Pipeline corridor. It is 
very oligotrophic and its waters have very little 
buffering capcaity. Microbial decompostition of 
Carex in response to acidification was evaluated 
directly by determinations of weight loss and 
changes in C/N rations of the litter over time. 
Microbial biomass and activity associated with the 
litter were evaluated by the measurement of aden- 
osine triphosphatase concentrations and by deter- 
mination of the rates of acetate incorporation into 
microbial lipids, respectively. The community 
structure of the microbiota on the litter surface 
was examined by scanning electron microscopy 
and the effects of acid on the mineralization of 
Carex lignocellulose were also examined. Micro- 
bial activities associated with Carex litter were 
significantly reduced within 2 days at pH values of 
3.0 and 4.0, but not 5.0, 5.5, or 6.0. ATP levels 
were significantly reduced at pH 30., but not at the 
other pHs tested. After 18 days microbial activity 
significantly correlated with weight loss, nitrogen 
content, and C/N ratios of the litter but did not 
correlate with ATP levels. Fungi present at ambi- 
ent pH did not become dominant at pH below 5.5, 
diatoms were absent below pH 4.0, and bacterial 
numbers and extracellular slime were reduced at 
pH 4.0 and below. It was concluded that if the pH 
of the water from this slightly buffered lake were 
sufficiently reduced, rates of litter decomposition 
whould be significantly reduced. (Baker-FRC) 
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SURVIVAL OF VIBRIO CHOLERAE AND ES- 
CHERICHIA COLI IN ESTUARINE WATERS 
AND SEDIMENTS, 

Univerity of West Florida, Pensacola. Dept. of 
Biology. 

M. A. Hood, and G. E. Ness. 

Applied and Environmental Microbiology, Vol 43, 
No 3, p 578-584, March, 1982. 9 Fig, 20 Ref. 


Descriptors: *Estuaries, *Bacteria, *Escherichia 
coli, Estuarine environment, Coastal waters, 
Marine waters, *Vibrio cholerae, Coliforms, *Flor- 
ida, Apalachicola Bay. 


The survival of strains of Vibrio cholerae in estuar- 
ine waters was studied and compared to that Es- 
cherichia coli. Water and sediment samples were 
collected from Apalachicola Bay, Florida. The 
enviromnetal V. cholerae serotype 01 strain (WF/ 
1) survived well in estuarine waters and sediments. 
The survival of WF/1 was examined in sediments 
and waters collected from two different sites. One 
site had a lower mean salinity than the site at 
which the organism was originally found. Al- 
though the salinities of the waters at the sites were 
6 and 15% there was no significan difference in the 
survival of the organism. The survival of WF/1 
varied with the time of the year when samples 
were taken. The temperature at which the survival 
chambers were incubated had a significant effect 
on organism survival. Comparison of different V. 
Cholerae strains revealed no significant differences 
in the survival of serotype 01 and non-01 isolates in 
sterile or nonsterile sediments or waters. E. coli 
ATCC 25922 did not survive well in estuarine 
waters and could not be recovered by plating or 
most probable number procedures after 7 days in 
nonsterile water and 14 days in sterile water. These 
findings may explain the recent observations that 
V. cholerae levels do not correlate well with fecal 
coliform concentrations in estuarine waters. Futh- 
ermore, the results add increasing evidence to sup- 
port the theory that V. cholerae is an autochthon- 
ous bacterium in estuaries. (Baker-FRC) 
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INTERMEDIARY METABOLISM OF ORGAN- 
IC MATTER IN THE SEDIMENTS OF A EU- 
TROPHIC LAKE, 

Michigan State Univ., Hickory Corners, W. K. 
Kellogg Biological Station. 

D. R. Lovley, and M. J. Klug. 

Applied and Environmental Microbilogy, Vol 43, 
No 3, p 552-560, March, 1982. 4 Fig, 5 Tab, 37 Ref. 


Descriptors: *Lake sediments, *Decomposing or- 
ganic matter, Organic matter, Decomposition, 
*Metabolism, *Eutrophication, Fatty acids, Meth- 
anogenesis, Fermentation, Anaerobic conditions, 
Sedments, Sedimentation, *Michigan, Wintergreen 
Lake. 


The rates of production and fates of the fermenta- 
tion intermediates were investigated in the profun- 
dal sediments of a eutrophic lake (Wintergreen 
Lake, Michigan) in order to identify the central 
intermediates in carbon metabolism. The relative 
importances of sulfate reduction and methanogene- 
sis in controlling the turnover of fermentation in- 
termediates were also examined. C-14 labeled fatty 
acids were directly injected into sediment subcores 
for turnover rate measurements. The highest rates 
of acetate turnover were in surface sediments of up 
to 2 cm depth. Methane was the dominant product 
of acetate metabolism at all depths. Simultaneous 
measurements of acetate, propionate, and lactate 
turnover in surface sediments gave turnover rates 
of 159, 20, and 3 microM/hr respectively. Inhibi- 
tion of methanogenesis with chloroform resulted in 
an immediate accumulation of volatile fatty acids 
and hydrogen. Hydrogen inhibited the metabolism 
of C3-C5 volatile fatty acids. The rates of fatty 
acid production were estimated from the rates of 
fatty acid accumulation in the presence of chloro- 
form or hydrogen. The mean molar rates of pro- 
duction were acetate, 82%; propionate, 13%; bu- 
tyrates, 2%; and valerates, 3%. A working model 
for carbon and electron flow is presented which 
illustrates that fermentation and methanongenesis 
are the predominant steps in carbon flow and that 
there is a close interaction between fermentative 


bacteria, acetogenic hydrogen-producing bacteria, 
and methanogens. (Baker-FRC) 
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IMPACT OF MOUNT ST. HELENS ERUPTION 
ON BACTERIOLOGY OF LAKES IN THE 
BLAST ZONE, 

Washington Univ., Seattle. Dept. of Microbiology 
and Immunology. 

J. T. Staley, L. G. Lehmicke, F. E. Palmer, R. W. 
Peet, and R. C. Wissmar. 

Applied and Environmental Microbiology, Vol 43, 
No 3, p 664-670, March, 1982. 1 Fig, 5 Tab, 6 Ref. 


Descriptors: *Volcanoes, *Lakes, Subalpine zone, 
Climatic zones, *Mt St Helens, Washington, Coli- 
forms, *Bacteria, Disasters, Bacterial analysis, 
Limnology. 


Changes in the bacterial communities in lakes near 
Mt. St. Helens were studied during the summer of 
1980 and the spring and summer of 1981. Four 
subalpine lakes that lie immediately outside the 
blast zone were designated as controls. All other 
lakes studied were in the scorched, timber blow 
down, debris avalanche area within the blast zone. 
Two new lakes (Coldwater and Castle) were 
formed by the debris avalanche damming tribu- 
taries of the North Fork of the Toutle River. 
Lakes that were severely affected by the eruption 
and debris avalanches had higher microscopic bac- 
terial counts than controls. All lakes affected by 
the eruption yielded higher viable numbers of he- 
terotrophic bacteria than controls. Ryan and Castle 
lakes, with the highest microscopic counts initially, 
had the lowest viable counts of all of the blast zone 
lakes. Vertical profiles of Sprit and Castle Lakes 
indicated that the bacterial numbers were quite 
uniform from surface to bottom. Total or fecal 
coliform bacteria were not found in the control 
lakes. In contrast, all of the blast zone lakes had 
detectable total coliform bacteria, and some had 
fecal coliform bacteria after the eruption. Coliform 
bacteria were more numerous than expected in 
blast zone lakes, but they were not the most abun- 
dant bacteria in any of the lakes. It was concluded 
that blast zone lakes were significantly affected by 
the eruption. (Baker-FRC) 
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ISOLATION AND CHARACTERIZATION OF 
ULTRAMICROBACTERIA FROM A GULF 
COAST ESTUARY, 

University of West Florida, Pensacola. Dept. of 
Biology. 

For primary bibliographic entry see Field 5A. 
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DENITRIFICATION, NITRATE REDUCTION, 
AND OXYGEN CONSUMPTION IN COASTAL 
AND ESTUARINE SEDIMENTS, 

Tokyo Univ. (Japan). Ocean Research Inst. 

T. Nishio, I. Koike, and A. Hattori. 

Applied and Environmental Microbiology, Vol 43, 
No 3, p 648-653, March, 1982. 5 Fig, 2 Tab, 12 Ref. 
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tuary, Odawa Bay, *Japan, *Nitrates, Bacteria, 
*Sediments, Sedimentation, Microorganisms. 


Denitrification rates were examined in an experi- 
mental sediment-water system in which filtered 
seawater containing N-15-labeled nitrate flowed at 
a constant rate over undisturbed coastal and estuar- 
ine sediments. The rates of oxygen and nitrate 
consumption were determined simultaneously and 
were compared with the rate of denitrification. 
Seawater and sediment samples were collected at 
Tama Estuary, Odawa Bay and Tokyo Bay. The 
concentrations of nitrate plus nitrite in the overly- 
ing waters ranged from 17.4 to 114 microM, but 
those in the sedimentary pore waters were very 
iow. The concentrations of dissolved oxygen and 
nitrate changed similarly over time. The concen- 
trations of nitrite remained about the same 
throughout the study. Steady levels of dissolved 
oxygen and nitrate in the efluent were achieved 





within 3 hr, and these levels were maintained for 
20 to 30 hr. A later decline in dissolved oxygen 
and nitrate concentrations was attributed at least in 
part to the growth of microorganisms on the walls 
of the Plexiglas tubes and connecting tubes and on 
the bottom surfaces of the rubber stoppers. The 
oxygen and nitrate concentrations in the effluent 
actually increased when the inner surfaces of the 
rubber stoppers were cleaned with gauze and the 
connecting tubes replaced. The amounts of nitro- 
gen evolved were found to increase initially, but 
after 10 hr from the onset of the study the concen- 
tration remained fairly constant. This indicates that 
most of the denitrification occurred near the sur- 
face of sediments, as bacterial nitrate consumption 
was fast, and that the concentration of evolved 
nitrogen in the sedimentary pore water near the 
sediment-water interface reached a steady level 
within 10 hr. (Baker-FRC) 
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APPARENT AND MEASURED RATE OF NI- 
TRIFICATION IN THE HYPOLIMNION OF A 
MESOTROPHIC LAKE, 
Freshwater Biological 
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Applied and Environmental Microbiology, Vol 43, 
No 3, p 542-547, March, 1982. 4 Fig, 2 Tab, 49 Ref. 
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The chemical evidence for planktonic nitrification 
in the hypolimnion of lakes was investigated. The 
C-14 labeled carbon dioxide inhibitor method was 
tested for measuring rates of nitrification. Three 
distinct phases were noted in the change of dis- 
solved inorganic nitrogen concentrations. An ini- 
tial increase in ammonia concentration was fol- 
lowed by decreasing ammonia and increasing ni- 
trate concentrations. The final phase was charac- 
terized by decreasing nitrate and increasing ammo- 
nia concentrations. The second phase was typical 
of the nitrification process. However, changes ob- 
served in inorganic nitrogen concentrations in the 
water column may not have been a result of in situ 
microbial activity, as production in and diffusion 
from sediments can affect the observed concentra- 
tions, particularly in the lower hypolimnion. Ob- 
servations on nitrate concentration gradients be- 
tween surface sediments and the water column and 
experiments using the nitrification inhibitor N- 
Serve indicated the in situ activity of chemolitho- 
trophic nitrifying organisms. Nitrification rates 
were estimated throughout the period of stratifica- 
tion by using the N-Serve and C-14 labeled bicar- 
bonate uptake method. Comparison of the field 
nitrate concentrations with the predicted nitrate 
concentrations from estimates of the nitrification 
rate indicated that the method underestimated the 
true rate of nitrification. (Baker-FRC) 
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PREVALENCE OF YERSINIA ENTEROCOLI- 
TICA IN WATERS OF THE LOWER CHIPPE- 
WA RIVER BASIN, WISCONSIN, 

Wisconsin Univ., Eau Claire. Dept. of Biology. 
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EFFECTS OF POLYCHLORINATED BIPHEN- 
YLS AND ENVIRONMENTAL BIO-TRANS- 
FORMATION PRODUCTS ON AQUATIC NI- 
TRIFICATION, 

Tennessee Univ., Knoxville. Dept. of Microbiolo- 
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The impact of polychlorinated biphenyls on auto- 
trophic nitrification in freshwater environments 
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was investigated. Possible biotransformation prod- 
ucts were examined to determine whether they 
represent a potential nitrification perturbation. 
Center Hill Reservoir, a relatively pristine aquatic 
habitat, and Fort Loudon Reservoir, a contaminat- 
ed nutrient-rich habitat, were used for studies on 
the effect of PCBs on nitrification. The effects 
observed were unclear. PCBs at concentrations 
greater than 10 micrograms/liter inhibited nitrifica- 
tion, principally ammonium oxidation, in one of 
the two natural reservoir environments. However, 
this inhibition could not be reproduced in pure 
high-cell-density cultures or in previously contami- 
nated reservoir waters. The PCB environmental 
biotransformation product p- 
chlorophenylglyoxylic acid and p-chloromandelic 
acid had no effect on nitrification. It is noted that 
the studies reported here employed acute dosing 
conditions which ranged to concentrations that 
exceeded both the solubility of Aroclor 1254 (120 
micrograms/liter) and concentrations likely to be 
encountered in the environment. It appeared that 
the primary target of inhibition was located at the 
level of the ammonium-oxidizing microorganisms. 
However, transient high levels of NO2(-) may 
accumulate due to a lesser inhibition in NO2(-) 
oxidation, and elevated NO2(-) concentrations may 
serve to further inhibit NO2(-) oxidation. (Baker- 
FRC) 
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A short distance below the confluence of the Eu- 
phrates and the Tigris, the Shatt al-Arab receives 
all the untreated sewate of Basrah, a town with 
more than half a million inhabitants. In addition to 
seasonal changes in water level, the whole stretch 
of the Shatt al-Arab is subject to tidal influences, 
with the mean fluctuation in water due to tidal 
influences being 1.7 meters. The effect of these 
tidal influences on the hydrography and produc- 
tion biology of the Shatt al-Arab and on one of the 
main canals in the town of Basrah was examined in 
order to draw conclusions regarding the dynamics 
of the overall system in the upper reaches of Shatt 
al-Arab. The study showed that there was little 
sign of diel rhythms in the Shatt al-Arab, while a 
tide-induced diel rhythm was evident in the canal. 
Phytoplankton productivity of the Shatt al-Arab 
was low in December. Nutrient content and phyto- 
plankton productivity in the canal were high, 
mainly due to fecal sewage. A cyclotella menegh- 
iniana bloom was present during the studies. Ac- 
cording to these findings the east shore of the Shatt 
al-Arab can be described as a system lying between 
the oligotrophic and eutrophic states. Conditions in 
the Al-Khandak Canal, in contrast, are allotrophic. 
The tides have a double beneficial effect on the 
Canal in that they not only flush the sewage away 
during the ebb, but also mix the top and middle 
layers of the canal water with oxygen rich water 
during the flood. (Baker-FRC) 
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Effects Of Pollution—Group 5C 


Information on the phytoplankton community of 
three representative lakes in the Kumaun Himalaya 
region was sought by using various coefficients 
commonly employed by terrestrial ecologists. The 
lakes studied were Nainital, Bhimtal and Khurpa- 
tal; they are situated in an area with a radius of 
about 20 km, taking Nainital as the center. There 
are 24 open drains in the catchment of Nainital, 
carrying household refuse, garbage, silt and un- 
measured amounts of sewage and other waste 
products into the lake. Bhimtal is characterized by 
only one perennial drain carrying only a small 
amount of waste products and no sewage. Khurpa- 
tal has no perennial drain, but runoff water enters 
along all hill slopes of the watershed. Waters of 
Nainital have frequent blooms and subsequent col- 
lapses of green and blue-green algae, while the 
algal population in Khurpatal was monopolized by 
dinoflagellates throughout the year. Bhimtal had a 
representative plankton assemblage composed of 
green algae, diatoms and dinoflagellates. The 
dominance of dinoflagellates in Khurpatal can be 
attributed to the low levels of phosphorus present. 
The communities were strongly heterogeneous 
even on a monthly basis. Beta-diversity was higher 
in Lakes Nainital and Khurpatal and lower in 
Bhimtal, indicating that the beta-values increased 
with the elevation of the lakes. The dominance in 
Nainital and Khurpatal was centered around a few 
taxa, while in Bhimtal the number of dominant 
species was large. Nainital had low equitability and 
high species richness. Bhimtal had intermediate 
equitability and richness, and Khurpatal was poor- 
est in species and had low equitability. (Baker- 
C) 
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Duplicate samples were taken at five sites at 2 
meter vertical intervals every two weeks from 
Lake Valencia and subjected to analysis to deter- 
mine annual variations in abundance of zooplank- 
ton in the lake. The lake is warm monomictic. 
Phytoplankton consists of about 100 species. Blue- 
green algae are dominant, followed by diatoms and 
green algae. Zooplankton include 36 rotifer, 8 co- 
pepod and 10 cladoceran species. Two annual peri- 
ods of maximal abundance of zooplankton occur: 
December through January and March through 
May. Each of these times is associated with in- 
creases in nutrients and phytoplankton in the lake. 
Two annual periods of minimal abundance were 
noted in June and November. Annual variations of 
the most important Copepoda, Cladocera and Ro- 
tifera species were related to variations in food 
availability and predators in the lake. (Baker-FRC) 
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This study was intended to investigate the long 
term effect of farmland disposal of anaerobically 
digested chemical sewage sludge on the microbial 
quality of groundwater. Sludge application rates to 
the lysimeters were based on total Kjeldahl nitro- 
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en loading and ranged from 0 to 1500 kg TKN/ 
ob The successive application of sewage sludge 
to the lysimeters from 1973 through 1976 resulted 
in an accumulation of high concentrations of 
sludges on most lysimeters except the control ones. 
The chemical and microbiological parameters of 
the three digested sewage sludges were deter- 
mined. The average chemical compositions sug- 
gested that they possessed low-grade fertilizing 
potential for crop growth provided potassium was 
supplemented. Coliform baceria were a very minor 
group throughout the study of the total heterotro- 
phic bacterial populations in the anaerobically di- 
gested sludges. The movements of the sludge mi- 
croorganisms were followed in loamy sand and silt 
loam soil systems after 1-4 years of land disposal. 
The soils apparently had an enormous capacity to 
retain all microorganisms, and consequently over 
90% of the surviving heterotrophic bacteria were 
still detained in the top 30 cm layer of both soil 
systems. Mass balance calculations indicated that 
over 95-98% of the original heterotrophic bacteria 
in the sludges had perished during this period of 
time. About three times more bacterial biomass and 
leachate were lost from the coarser loamy sand 
than from the finer silt loam after sludge applica- 
tion. Microbiological contamination of ground- 
water by the practice of sludge farmland disposal 
seems unlikely to occur, provided that the ground- 
water table is not high and the soils are not exces- 
sively wet. (Baker-FRC) 
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The purpose of this study was to determine wheth- 
er increased mutagenic activity in fish and benthic 
sediments was developing as a result of the dis- 
charge of chlorinated sewage effluent into a sec- 
tion of the Sheep River, Alberta. The Ames Sal- 
monella/ mammalian microsome assay was used to 
assay the mutagenic activity of the fish and sedi- 
ment samples. Collection sites for the benthic sedi- 
ments were from areas inside and outside of the 
chlorinated sewage plume. There was no indica- 
tion of increased mutagenic activity in the sedi- 
ments collected from within the chlorinated 
sewage plume, indicating that the mutagenic activ- 
ity of the macroinvertebrates was not due to direct 
accumulation from the benthic sediment food 
source. One trend noted in the TA 100 results was 
an inverse relationship between sample volume and 
the number of colonies. This trend may have been 
a result of DMFA toxicity to bacteria, which 
could mask or comlicated the interpretation of 
dose mutagenic relationships. A significant in- 
crease in the mutagenic activity was observed in 
the fish samples collected from the chlorinated 
sewage plume. (Baker-FRC) 
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Literature relating to 11 designated temperature 
criteria for six representative important species 
(RIS) was reviewed. The applicability of the Envi- 
ronmental Protection Agency (USEPA) water 
quality criteria to a nonutility thermal dishcarge 
was also reviewed, and an evaluation was made of 
the importance of behavioral data in thermal 
impact assessments. It was found that by applying 
only USEPA suggested criteria a complete and 
satisfactory evaluation was not obtained. Tempera- 
ture behavior data, specifically preference and 
avoidance information, coupled with field sapling 
was needed to properly assess the effects of the 
thermal effluent. An application of this technique 
indicated that the thermal discharge of a paper 
company such as the one considered should have 
mninimal effects on the fish community of the 
stream, Codorus Creek, which receives the ther- 
mal effluent from the plant. (Baker-FRC) 
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A recommended approach for establishing pesti- 
cide water quality standards and use regulations in 
Egypt is presented. The approach involves collect- 
ing and critically evaluating existing residue data; 
developing a monitoring program to fill data gaps; 
development of Egyptian water quality criteria 
and standards and organism tolerance levels; and 
comparing the critical concentration of pesticides 
developed for Egypt to existing concentrations. If 
excessive concentrations are found, then site-spe- 
cific studies should be conducted to evaluate the 
role of soil pesticide residues in causing the exces- 
sive concentrations. Emphasis is placed in this ap- 
proach on the importance of aquatic particulate 
matter in influencing the hazard that a specific 
pesticide represents to a particular beneficial use of 
a given aquatic system. The principles of hazard 
assessment are reviewed, including aquatic toxicity 
through organism toxicity and bioaccumulation; 
environmental fate; tiered testing; and the implica- 
tions for pesticide use and labeling restrictions. The 
significance of sediments in hazard assessment is 
discussed, with emphasis on the presence of partic- 
ulates, pesticide-particulate matter interactions, 
chlorinated hydrocarbon release from sediments, 
the effect of concentration on release from sedi- 
ments, the implications of sediment concentrations 
of pesticides for use regulations, various bioassay 
techniques to determine contamination levels, the 
bioaccumulation of pesticides by benthic and epi- 
bethic organisms, and the use of deterministic 
models of pesticide behavior to determine sediment 
contamination probabilities. Cost effectiveness of 
specific hazard assessment vs. worst case regula- 
tions governing pesticide use is also considered. 
(Baker-FRC) 
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The pH of rainfall under normal conditions is 
about 5.6. The measured pH of rain falling in the 
northeastern United States during the last decade 
averaged between 4.0 and 4.6, depending on loca- 
tion. The hydrogen ion concentration in precipita- 
tion today is 6 to 40 times higher than the theoreti- 
cal value that would occur at the nonpolluted pH 
level of 5.6. Some researchers have concluded that 
the principal ause of higher precipitation acidity is 
increased fossil fuel combustion and use of taller 
smokestacks. A major concern is the effect of acid 
precipitation on aquatic ecosystems, and particu- 
larly on fish populations.Areas with poorly buf- 
fered streams and areas with crystalline or meta- 
morphic bedrock having shallow, acid soils with a 
low buffering capacity are especially sensitive to 
acid precipitation. In some locations the snowpack 
appears to store the acid, releasing it during sudden 
thaws, and thus rapidly depressing stream pH. The 
potential effect of acid precipitation on trees and 
other vegetation is of concern as well. Long term 
effects of acid precipitation on the growth rates of 
vegetation and soil fertility are hard to ascertain 
and will demand long term research. Some experts 
in the field, however, feel that the current concern 
represents overreaction to the issue. (Baker-FRC) 
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The effects of pollution on freshwater macroinver- 
tebrates were reviewed. Several books and two 
new journals appeared in 1981. A biotic index, a 
biological water quality index, an index focused on 
interaction of lake sediments with toxic substances, 
a modified Hill’s ratio, and use of oligochaetes as 
indicator species were proposed. Case studies of 
pollution were described: experimental acidifica- 
tion, urban storm water runoff, road salt, synthetic 
crude oil, copper, zinc, tannery effluent, and ash. 
Macroinvertebrates were also affected by alter- 
ation of the physical environment of lakes and 
streams (temperature, stream flow and depth, tur- 
bidity, dissolved oxygen concentration, and water 
level fluctuations) produced by channelization, 
sedimentation, flash floods, drought, logging, rec- 
reational activities, thermal discharge, and urban 
development. Species distribution was also a func- 
tion of predation, substrate, vegetation type, flow 
conditions, available food, water quality, and 
season. Production was discussed in relation to 
environmental factors, including trophic status. In- 
vertebrate penetration of the sediments produced 
significant sediment mixing and phosphorus re- 
lease. Many invertebrate sampling techniques and 
methods of statistical analysis were developed. 
(Cassar-FRC) 
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A review of recent studies of effects of pollution 
on fresh water fish features a table summarizing 
the acute and chronic toxicity of about 250 inor- 
ganic and organic pollutants. The substances are 
listed alphabetically, followed by the fish species, 
Lc50 values, type of exposure, water temperature, 
and test conditions. The materials include insecti- 
cides, herbicides, piscicides, anesthetics, inorganic 
compounds and metals, organic compounds, indus- 
trial and municipal effluents, chlorine, and pulp 
and paper effluents. The review also describes 28 
reviews and symposia on the subject. The effects 
of water quality (excesses and deficiencies of dis- 
solved gases such as nitrogen, oxygen, ammonia, 
and HCN) and pH and acid stress are discussed. 
The effects of X-irradiation, nuclear waste, chronic 
turbidity, and reservoir discharge are also men- 
tioned. (Cassar-FRC) 
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Recent work on the effects of pollution on inverte- 
brates included several reviews (acid precipitation, 
powerplant effluents, and hazard assessment). New 
test methods for pesticide residues, chlorine, petro- 
leum products, and synfuel components were de- 
scribed. Effects of toxic materials were discussed 
according to the following divisions: invertebrate 
communities, cladocerans, other zooplankters, am- 
phipods, isopods, decapods, aquatic insects, mol- 
lusks, worms, and protozoa. Among the many 
pollutants studied were metals (Cd, Cu, Cr, Zn, 
and Sr), solvents, pesticides, insect growth regula- 
tors, bird control chemicals, acridine, quinoline, 
vinylidene chloride, coal process conversion prod- 
ucts, phenanthrene, naphthalene, oil shale 
wastewater, boric acid, surfactants, chlorine, dye 
wastes, municipal wastewater sludges, textile mill 
effluents, paper mill effluents, fly ash, phenolic 
compounds, and thermal discharges. (Cassar-FRC) 
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Recent research in the field of marine and estuar- 
ing pollution is cited in this literature review. 
Major areas considered included pesticides, acute 
effects, sublethal effects, fate, bioaccumulation, mi- 
crobiology, and residues; microbiology; diseases 
and abnormalities; drilling fluids and muds; dredge 
and solids disposal; surveys; residues and related 
topics; oil pollution, residue analysis, residues in 
water and sediment, residue fate and weathering, 
residues in biota, dispersants, microbes, bioaccumu- 
lation, field studies, toxicity and sublethal effects 
and complex effluents and environments. (Baker- 


FRC) 
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Recent research in the area of thermal effects on 
water pollution are cited in this literature review. 
Various reviews and models were considered, in- 
cluding mathematical models of the temperature 
and time from fertilization to 50% hatch for five 
species of salmonid fishes, the relationship between 
the maximum daily food consumption and water 
temperature for two species, the 
mathematicalthermodynamic analysis of the 
anomalies of water, and mathematical models of 
the behavior and activity of thermal plumes 
formed when power plants discharge heated water. 
Site studies were performed at cooling lakes and 
reservoirs in various streams and rivers, at the 
Great Lakes, in the Mediterranean, and in various 
estuarine and marine systems regarding the effects 
of thermal plumes on aquatic life. The effects of 
thermal plumes on growth and reproduction of 
various forms of aquatic life were considered along 
with these effects on higher plants. Thermal effects 
on the reproductive cycles of adult tench Tinca 
tinca were presented in several studies. Thermal 
tolerance and temperature preference ranges were 
investigated fo numerous fishes and aquatic inver- 
tebrates. The interaction of temperature and other 
stresses was studied in aquatic flora and fauna. 
Biochemical reaction studies were also performed 
using the hermacid ascoglossan slug Costasiella 
lilianae. The effect of water temperature and dis- 
solved oxygen on the rate of biodegradation of 
nitrilotriacetate from samples collected from the 
Rur River in Belgium was studies. (Baker-FRC) 
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Current literature in the field of dissolved oxygen 
(DO) in streams and reservoirs is reviewed. Efforts 
make in the area of stream standards have included 
a system of effluent taxes to achieve water quality 
standards, the concept of transferable discharge 
permits for BOD control, and production theory 
and marginal cost analyses to find the optimal 
combination of treatment for all wastewaters gen- 


95 


Effects Of Pollution—Group 5C 


erated within an urban area. Water quality in 
streams and reservoirs was examined with respect 
to the occurrence and distribution of dissolved 
oxygen and organic compounds in mountain 
streams, the environmental impacts associated with 
pumped-storage hydroelectric development, and 
the economic value of DO levels to fishery tail- 
water. Aquatic effects were investigated as a func- 
tion of DO, along with the effects of hypolimnetic 
discharges and trace minerals. Conference pro- 
ceedings contained papers dealing with surface 
water impoundments, stormwater impact on reser- 
voirs, and urban storm runoff. Water quality 
models were developed to simulate hydraulic be- 
havior, DO, and BOD of a river network, multiple 
linear correlations for computing DO concentra- 
tions as a function of stream distance, differential 
inequality techniques to determine the upper and 
lower envelope of DO concentrations, river 
models for DO and BOD reductions to a simple 
function of downstream distance, and a review of 
the receiving-water impacts subprogram. Oxygen 
demand and response to waste loads were consid- 
ered, along with papers dealing with reaeration 
and destratification as well as gas transfer and 
measurement. (Baker-FRC) 
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Aquatic plants, Aquatic life, Diatoms, Nickel, Va- 
nadium, Iron, Mussels, Estuaries. 


Current research in the field of bioaccumulation 
and toxicity of heavy metals and related trace 
elements is cited in this literature review. Specific 
metals investigated in various aquatic environ- 
ments inluded mercury in the muscle tissue of fish 
from northern lakes; trace elements in tropical 
marine fish from Bougainville Island, Papua-New 
Guinea: the occurrence and distribution of zinc, 
copper, iron, manganese and cadmium in the water 
column and different parts of Tikpia fish from 
Lake Mariut, Egypt; and the elemental composi- 
tion of aquatic plants from the Okefenokee Swamp 
in Georgia. Bioconcentration research touched on 
the copper accululation and tissue injury in the 
gills of the sabellid polychaete Eudistylia vancou- 
veri, on the distribution of cadmium within captive 
crabs, on the concentration of V, Mn, Ni, Cu, Zn, 
and Cd in bay mussels, on the relation between 
mercury concentration and size in the mako shark 
Isurus oxyrhinchus, on cadmium concentrations 
inducing morphological changes in the diatom Ta- 
bellaria flocculosa, and on concentrations of ele- 
ments in a marine food chain. Toxicity studies 
were conducted for cadmium, copper, other 
metals, synergistic and combined elements. Re- 
search was also conducted on the detoxification of 
heavy metals and on applications of heavy metal 
toxicity. (Baker-FRC) 

W82-06812 


LIGHT ADAPTATION AND _ INHIBITION: 
PROCESSES IMPORTANT IN MODELLING 
THE GROWTH OF ALGAE IN DRINKING 
WATER BASINS, 

Technische Hogeschool, Delft (Netherlands). Lab. 
of Chemical Engineering. 

J. K. Liou, and G. C. Van Eybergen. 

Water Research, Vol 16, No 6, p 765-773, June, 
1982. 13 Fig, 2 Tab, 20 Ref. 


Descriptors: *Algal growth, *Model studies, Light 
penetration, *Light intensity, Lighting, Drinking 
water, Water quality. 


The importance of the consideration of light adap- 
tation and inhibition for the models for algal 
growth is evaluated. A model is proposed to de- 
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scribe the photosynthesis-light relationship, includ- 
ing adaptation and inhibition. By comparing time 
constants it was made clear that one has to serious- 
ly consider taking adaptation into account. With 
high measuring frequencies and especially long 
vertical circulation times (large mixing depths) it 
should be realized that this process can be impor- 
tant. In field situations inhibitions will not play an 
important role. However, for laboratory situations 
inhibition can have a considerable effect on the 
photosynthetic production. The model as present- 
ed compared with experimental results given in the 
literature. The results of comparison seemed satis- 
factory, but further experimental work is needed. 
(Baker-FRC) 

W82-06827 


AN EXPERIMENTAL APPARATUS’ FOR 
EVALUATING KINETICS OF AVAILABLE 
PHOSPHORUS RELEASE FROM AQUATIC 
PARTICULATES, 

Clarkson Coll. of Technology, Potsdam, NY. 
Dept. of Civil and Environmental Engineering. 
For primary bibliographic entry see Field 5B. 
W82-06829 


THE EFFECT OF INCREASED NICKEL ION 
CONCENTRATIONS ON MICROBIAL POPU- 
LATIONS IN THE ANAEROBIC DIGESTION 
OF SEWAGE SLUDGE, 

York Univ. (England). Dept. of Biology. 

For primary bibliographic entry see Field 5D. 
W82-06832 


METHANE FLUX IN THE GREAT DISMAL 
SWAMP, 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

For primary bibliographic entry see Field 2H. 
W82-06840 


KANEOHE BAY SEWAGE DIVERSION EX- 
PERIMENT: PERSPECTIVES ON ECOSYS- 
TEM RESPONSES TO NUTRITIONAL PER- 
TURBATION, 

Hawaii Inst. of Marine Biology, Honolulu. 

For primary bibliographic entry see Field 5G. 
W82-06846 


THE EFFECTS OF ACID RAIN ON FOREST 
NUTRIENT STATUS, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

D. W. Johnson, J. Turner, and J. M. Kelly. 

Water Resources Research, Vol 18, No 3, p 449- 
461, June, 1982. 1 Fig, 4 Tab, 123 Ref. 


Descriptors: *Acid rain, *Reviews, Acidity, Air 
pollution, Fallout, Rainfall, *Forest management, 
Leaching, *Litter, Organic matter, *Decomposing 
organic matter, Adsorption, Soil properties, *Nu- 
trient cycling. 


A review was conducted of actual and potential 
effects of acid rain on forest nutrient status, using 
the conceptual nutrient cycling model as a guide- 
line. The effects of acid rain on the processes of 
gaseous output, root turnover, leaching, uptake, 
litterfall, streamflow, crownwash, runoff, redis- 
tribution, and decomposition are considered, as 
well as the effects of all these processes on the 
composition of water entering and leaving the 
forest ecosystem. Acid rain appears to be a global 
phenomenon, with areas downwind from major 
centers of fossil fuel combustion being especially 
affected. Changes in precipitation quality are well 
documented in the northeastern US, Norway, 
Sweden, and northern Germany, along with other 
locations in both the northern and southern hemi- 
spheres. Forests growing in areas currently experi- 
encing elevated rainfall acidity are generally on 
sites which are relatively infertile for one reason or 
another. The input by hydrogen ions along with 
other elements in rainfall is further compounded by 
washoff of materials deposited on plant surfaces 
due to the atmospheric stripping action of forest 
canopy. The implications of acid rainfall must be 
assessed on a total ecosystem basis, and the specific 


processes isolated and quantified. It is noted that 
the impacts on a given site can be positive, nega- 
tive, or both, in the sense of counteracting influ- 
ences. Consequently the conduct of management 
practices will need to be keyed to the particular 
situation to treat certain inputs as assets while 
minimizing or reducing the impacts of detrimental 
substances. (Baker-FRC) 

W82-06860 


EFFECT OF THE PAPER INDUSTRY ON 
WATER QUALITY OF THE LOWER FOX 
RIVER, 

California Inst. of Tech. Pasadena. Dept. of Envi- 
ronmental Engineering Science. 

For primary bibliographic entry see Field 5D. 
W82-06870 


PESTICIDE ACCUMULATION IN A NEW IM- 
POUNDMENT IN IOWA, 

Minnesota Pollution Control Agency, Roseville. 
For primary bibliographic entry see Field SB. 
W82-06871 


PHYSICAL PROCESS AND EUTROPHICA- 
TION 

Windsor Univ. (Ontario). Dept. of Biology. 

G. D. Haffner, D. J. Poulton, and B. Kohli. 

Water Resources Bulletin, Vol 18, No 3, p 457-464, 
June, 1982. 6 Fig, 3 Tab, 22 Ref. 


Descriptors: *Harbors, *Eutrophication, Reten- 
tion, Physical properties, Retention time, Phyto- 
plankton, Lakes, Nearshore processes, Oscillations, 
Nutrients, Currents, *Lake Ontario, Great Lakes. 


Two considerably different physical regimes of 
culturally enriched water bodies were compared. 
Biological responses to physical-chemical process- 
es were examined in Toronto and Hamilton Har- 
bors of Lake Ontario. Nutrient loadings of both 
harbors are large and of similar magnitudes, yet the 
trophic conditions are different. Lake oscillations 
apparently determined the flushing rates and envi- 
ronmental stability of the harbors. Low residence 
times (less than 10 days) resulted in homogeneous 
chemical conditions in Toronto Harbor, prevent- 
ing the establishment of large phytoplankton crops. 
The longer retention time found in Hamilton 
Harbor permitted larger phytoplankton crops to 
become established. A critical retention time prob- 
ably exists where nutrient input events persist for a 
sufficient period of time for the algal community to 
adapt to and exploit the environmental conditions 
of nearshore areas. These findings suggest that 
steady state theory must be applied carefully to the 
Great Lakes Nearshore zone. Models using steady 
state conditions to predict response of the system 
to nutrient controls should be viewed with great 
caution. The effects of physical processes on eutro- 
phication must be considered. It is apparent that in 
neither harbor examined would the traditional ex- 
pectations of nutrient control programs be realized 
due to the physical processes inherent to nearshore 
zones of large lakes. (Baker-FRC) 

W82-06875 


PEDIASTRUM AND SCENEDESMUS (CHLOR- 
OCOCCALES) IN SEDIMENTS FROM LAKE 
VAXJOSJON, SWEDEN, 

Lund Univ. (Sweden). Inst. of Limnology. 

G. Cronberg. 

Archiv fur Hydrobiologie, Supplement 60, No 4, p 
500-507, February, 1982. 3 Fig, 1 Tab, 13 Ref. 


Descriptors: *Lake sediments, *Algae, Algal 
growth, Sediments, Lakes, Eutrophication, Nutri- 
ents, Oligotrophic lakes, Trophic level, Indicators, 
Bioindicators, *Sweden, Lake Vaxjosjon, 
Wastewater, disposal, Industrial wastes. 


Lake Vaxjosjon is situated in the town of Vaxjo, 
south central Sweden, downstream from the re- 
stored Lake Trummen. The number and species of 
Pediastrum and Scenedesmus present in the lake 
were studied in a sediment core covering the 
period 1200 to 1970 A.D.. In recent times the lake 
was utilized as a recipient for sewage and industrial 
waste water from the town. The pollution was 
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maintained at a high level from 1880-1930, when 
diversion of sewage started. During the worst pol- 
lution period a black anaerobic gyttja developed. 
The overall study demonstrated that the occur- 
rence of Pediastrum and Scenedesmus species is of 
a complex nature, increasing in number when the 
nutrient concentration increases, changing in spe- 
cies composition in connection with eutrophication 
or oligotrophication processes, and developing 
(Pediastrum) in dependence on the macrophyte 
vegetation. Eutrophication first stimulates the ma- 
crophytes, and then both eutrophication and this 
macrophyte substrate act together to stimulate an 
increase in chlorococcal density. The Pediastrum 
species can be used as indicators of lake trophic 
status and history. (Baker-FRC) 
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THE WATERS OF MEROM: A STUDY OF 
LAKE HULEH 7. DIATOM STRATIGRAPHY 
OF THE 54-M CORE, 

Academy of Natural Sciences of Philaelphia, PA. 
J. W. Sherman, and R. Patrick. 

Archiv fur Hydrobiologie, Vol 92, No 2, p 199- 
221, September, 1981. 9 Fig, 11 Ref. 


Descriptors: *Paleolimnology, *Radioactive 
dating, *Cores, *Diatoms, Lakes, Limnology, Mor- 
phology, Aquatic life, Nutrients, Taxonomy, Stra- 
tigraphy, Lake Huleh, *Israel, Population dynam- 
ics, Oligotrophy, Mesotrophy. 


The diatom stratigraphy of a 54-meter core taken 
from Lake Huleh, Israel was examined. The analy- 
sis of 500 specimen counts from each of 43 samples 
studied in this core indicated various historical 
changes in the condition of the water in the lake 
over the past 32,000 years. There is evidence that 
considerable reworking of sediments has occurred 
in certain horizons of the core, as evidenced by a 
high proportion of broken valves. In the early 
horizons of the profile the lake was shallow and 
somewhat swampy, with aquatic plants being fairly 
common. Toward the end of this period the lake 
deepened, and a well-formed deep lake existed for 
a period of time. During this deep stage the flora 
decreased greatly as the lake moved into a time of 
somewhat shallower, warmer and more eutrophic 
conditions. Later a swamplike condition occurred 
again in the lake, but there was still some open 
water areas that supported a plankton flora. The 
diatoms indicated that calcium was richer in this 
period than others and that the lake was somewhat 
warmer. Oligotrophic to mesotrophic conditions 
existed through most of the horizons except for 
one period when the nutrient levels may have been 
higher. (Baker-FRC) 
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MULTIPLICATION OF LEGIONELLA PNEU- 
MOPHILA IN UNSTERILIZED TAP WATER, 
Pittsburgh Univ., PA. Dept. of Microbiology. 

R. B. Yee, and R. M. Wadowsky. 

Applied and Environmental Microbiology, Vol 43, 
No 6, p 1330-1334, June, 1982. 2 Fig, 1 Tab, 18 
Ref. 


Descriptors: *Bacteria, Plumbing, *Heated water, 
Hospitals, Legionella pneumophila, Incubation, 
Cooling water, Fate of pollutants, Public health, 
Human diseases. 


Legionella pneumophila, obtained from a hospital 
shower head and from tap water in a surgical 
intensive care unit in another hospital, multiplied in 
unsterilized tap water at 25, 37, and 37 C for the 
length of the 35 day experiment. At 42 C L. 
pneumophila in the shower head sample began to 
die off after 17 days, but those in the intensive care 
unit samples continued to multiply for 35 days. 
Non-L. pneumophila bacteria increased in number 
for 2 days at 25, 32, and 37 C, then remained 
relatively constant for 35 days. At 42 and 45 C the 
shower head non-L. pneumophila bacteria de- 
creased over 2 days to 100 CFU or less per ml. The 
intensive care unit non-L. pneumophila bacteria at 
45 C incubation decreased to zero by the 14th day; 
at 42 C they multiplied as at the lower tempera- 
tures. These differences were caused by the differ- 
ent bacterial populations from the two sources. L. 





pneumophila taken from the bottom of a hot water 
tank also multiplied when cultured at 37 C. These 
results indicate that L. pneumophila may multiply 
in warm water environments such as hot water 
plumbing fixtures, hot water tanks, and cooling 
towers. (Cassar-FRC) 

W82-06881 


MICROBIOLOGICAL EXAMINATION OF 
SEBEEL WATER, 

Kartoum Univ., (Sudan). Dept. of Agricultural 
Botany. 

Z. H. Hammad, and H. A. Dirar. 

Applied and Environmental Microbiology, Vol 43, 
No 6, p 1238-1243, June, 1982. 5 Fig, 3 Tab, 9 Ref. 


Descriptors: *Bacteria, *Water quality, *Drinking 
water, Microbiological studies, Khartoum, *Sudan, 
Water supply, Coliforms, Zeers, Sebeel water, De- 
veloping countries, Pollutant identification, Fate of 
pollutants, Seasonal variation, Public health. 


Sebeels are watering stands, consisting of 1 or 
more 30-40 liter baked clay jars (zeers), which 
provide cool drinking water throughout Khartoum 
and other communities in the Sudan. A microbio- 
logical examination of sebeel water (51 samples 
from streets, 15 from mosques, 10 from homes, and 
7 from schools) showed that coliforms, fecal coli- 
forms, and fecal streptococci were present in 
100%, 69.88% and 91.56% of the samples, respec- 
tively. Predominant bacterial genera were Staphy- 
lococcus, Aerococcus, Micrococcus, Streptococ- 
cus, Bacillus, Listeria, Lactobacillus, and Arthro- 
bacter. Colony counts were on the order of 
100,000 cells per ml and were higher in school and 
street samples than in mosque and home samples. 
However, counts of coliforms were much higher 
for home sebeels than for the other types, probably 
a result of children’s poor hygiene habits. There 
was no relationship between total colony count 
and fecal contamination. Total colony counts did 
not vary with the season, but total coliforms and 
fecal bacterial counts were much higher in summer 
than in winter, due to increased human use and 
increased bacterial regrowth in the warmer water. 
Likewise, fecal coliforms counts were much higher 
during dust storms than when dust was not blow- 
ing. Three types of zeer construction were evaluat- 
ed with respect to water quality. After a month 
there was no fecal contamination in a zeer fitted 
with a faucet and firmly fitted lid. Within 2 days 
the other two types of zeers (movable lid with no 
faucet and movable lid with faucet) were contami- 
nated. (Cassar-FRC) 
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IMPROVED METHOD FOR DETERMINA- 
TION OF RESPIRING INDIVIDUAL MICRO- 
ORGANISMS IN NATURAL WATERS, 

Naval Research Lab., Washington, DC. 

For primary bibliographic entry see Field 5A. 
W82-06883 


SAMPLING DESIGN AND ENUMERATION 
STATISTICS FOR BACTERIA EXTRACTED 
FROM MARINE SEDIMENTS, 

South Carolina Univ., Columbia. Dept. of Biology. 
For primary bibliographic entry see Field 5A. 
W82-06884 


DEVELOPMENT OF A METHOD FOR DETEC- 
TION OF HUMAN ROTAVIRUS IN WATER 
AND SEWAGE, 

Texas Univ. Medical Branch at Galveston. Dept. 
of Microbiology. 

For primary bibliographic entry see Field 5A. 
W82-06885 


ATTACHED AND FREE-FLOATING BACTE- 
RIA IN A DIVERSE SELECTION OF WATER 
BODIES, 

Simon Fraser Univ., Burnaby (British Columbia). 
Dept. of Biological Sciences. 

For primary bibliographic entry see Field SB. 
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COMPARATIVE ASPECTS OF SULFUR MIN- 
ERALIZATION IN SEDIMENTS OF A EUTRO- 
PHIC LAKE BASIN, 

Michigan State Univ., Hickory Corners. W. K. 
Kellogg Biological Station. 

G. M. King, and M. J. Klug. 

Applied and Environmental Microbiology, Vol 43, 
} 5 p 1406-1412, June, 1982. 3 Fig, 3 Tab, 28 
Ref. 


Descriptors: *Sulfur cycle, *Mineralization, Sedi- 
ments, Sulfates, Sulfides, Organic sulfur com- 
pounds, *Lake sediments, Eutrophic lakes, Winter- 
green Lake, *Michigan, Proteins. 


Mineralization of organic sulfur compounds in the 
surface sediments of eutrophic Lake Wintergreen, 
Michigan, was estimated from a mass balance 
budget of S inputs and sediment S concentrations. 
Net mineralization was < 50% complete. Total S 
mineralization was 45% complete; ester sulfate S, 
42% complete; and protein S, 75% complete. 
Therefore organic S accumulates in the sediment. 
Organic S comprosed > 80% of the total S in the 
sediment. Of the organic S fraction protein S was 
< 20%; ester sulfate, 44%; and nonprotein carbon 
bonded S (sulfolipids, vitamins, etc), 36%. Sulfate 
reduction was the most important process affecting 
the quantity of S transformed in the sediment. 
Sulfate reduction was the most important process 
affecting the quantity of S transformed in the sedi- 
ment. Sulfate reduction rates averaged 7 nmol per 
sq m per day, 19-fold greater than net rates or 
organic S mineralization and 65-fold greater than 
sulfate ester hydrolysis, on an annual basis. 
(Cassar-FRC) 
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SEWAGE DIVERSION EFFECTS ON THE 
WATER COLUMN OF A SUBTROPICAL ES- 
TUARY, 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
E. A. Laws, and D. G. Redalje. 

Marine Environmental Research, Vol 6, No 4 p 
265-279, 1982. 4 Fig, 4 Tab, 39 Ref. 


Descriptors: *Nutrients, *Wastewater pollution, 
*Ecosystems, *Kaneohe Bay, Hawaii, Diversion, 
Nutrient cycling, Phytoplankton, Nitrogen, Phos- 
phorus, Benthos, Biomass, Water pollution effects, 
Growth rates, Subtropical regions, Bays, Organic 
matter, Particulate matter, Organic carbon, Chlo- 
rophyll a, Corals, Reefs. 


Dissolved organic nitrogen and dissolved organic 
phosphorus concentrations in the water column 
were much higher than expected after diversion of 
secondary treated sewage from Kaneohe Bay, 
Hawaii, to the ocean. This was caused by decom- 
position of 400 tons of benthic organisms during 
the first year after diversion. Nitrogen was the 
limiting nutrient before and after diversion. Inter- 
nal nutrient cycling accounted for 70-90% of the 
phytoplankton nutrient uptake. The biomass and 
growth rate of the phytoplankton declined after 
sewage diversion, from 37% to 28% of the maxi- 
mum growth rate of 1.5 fold per day. The adverse 
effects of the sewage discharge on the coral com- 
munity were mainly caused by increases in com- 
peting benthic macrophytes and elevated plankton 
concentrations, which attenuated light and stimu- 
lated growth of filter feeders. Although the inor- 
ganic nutrient levels returned to presewage levels 
within a year after diversion, the benthic communi- 
ty had not yet reached an equilibrium. (Cassar- 
FRC 


) 
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EFFECTS OF MACROALGAL MATS ON THE 
ECOLOGY OF INTERTIDAL, 

Southern Water Authority, Otterbourne (Eng- 
land). 

P. G. Soulsby, D. Lowthion, and M. Houston. 
Marine Pollution Bulletin, Vol 13, No 5, p 162-166, 
May, 1982. 3 Fig, 3 Tab, 17 Ref. 
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Aquatic habitats, Polychaetes, Snails, Birds. 
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The biomass and distribution of the invertebrate 
fauna in intertidal mudflats, covered with algae 
and unaffected by algae, were sampled on several 
occasions in 1977-78 at several sites in Langstone 
Harbor, south England. This study was part of 
investigations on the effects of discharging sewage 
effluents into the harbor. Algal-covered mud had 
higher invertebrate biomass than uncovered mud. 
Mean total invertebrate biomass values in autumn 
samples were 40-42 g per sq m dry weight in muds 
with > 75% algal mat cover and 12-14 g per sq m 
dry weight in muds with < 25% algal mat cover. 
Invertebrate biomasses under algal mats were 
lowest in January and highest in early fall. The 
dominant invertebrate was a snail, Hydrobia ulvae. 
The Shannon-Werner species diversity index 
showed very little difference between sites, but a 
log normal plot showed slight stress in the high- 
algal cover communities. The opportunistic poly- 
chaete, Streblospio shrubsoli, was significantly de- 
creased in number at the high algal cover sites. 
The effects of algal mat cover on the aquatic bird 
population were discussed, using data from previ- 
ous studies. It was concluded that algal mat, al- 
though perhaps undesirable, would have little 
effect on the bird population. (Cassar-FRC) 
W82-06893 


THE BREAKDOWN AND DECOMPOSITION 
OF ALLOCHTHONOUS AND AUTOCHTHON- 
OUS PLANT LITTER IN AN OLIGOTROPHIC 
LAKE (LLYN FRONGOCH), 

University Coll. of Wales, Aberystwyth. Dept. of 
Zoology. 

R. D. G. Hanlon. 

Hydrobiologia, Vol 88, No 3, p 281-288, May, 
1982. 3 Fig, 2 Tab, 28 Ref. 


Descriptors: *Litter, *Decomposition, *Energy 
conversion, Invertebrates, Oligotrophic lakes, 
Lakes, Llyn Frongoch, *Wales, Leaves, Aquatic 
plants, Macrophytes, Nutrients, Organic matter. 


The breakdown and decomposition of leaf litter 
from two deciduous trees and from two species of 
aquatic macrophytes were investigated in an oligo- 
trophic lake, Llyn Frongoch, Wales. During the 
one year’s submergence in the lake, starting in 
November, the litter in coarse mesh bags decom- 
posed more rapidly than litter in fine mesh bags. 
This was probably a result, not of invertebrate 
feeding, but of loss of leaf fragments through the 
coarse mesh. The fastest decaying litter was Isoetes 
lacustris L., followed by the other aquatic macro- 
phyte, Potamogeton perfoliatus L., and the two 
deciduous leaf litters, Salix veminalis L. (common 
osier) and Fagus sylvatica L. (beech). Litter degen- 
erated rapidly for the first month or two of leach- 
ing, then more slowly as a result of low tempera- 
ture and low nutrient concentrations in the lake 
water. Only Isoetes in coarse bags degenerated 
totally before the beginning of the next year’s leaf 
deposition, suggesting that this lake is accumulat- 
ing organic matter. (Cassar-FRC) 
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COMMUNITY PHOTOSYNTHESIS AND RES- 
PIRATION IN EXPERIMENTAL STREAMS, 
Minnesota Univ., Minneapolis. Dept. of Ecology 
and Behavioral Biology. 

S. P. Sheldon, and M. K. Taylor. 

Hydrobiologia, Vol 87, No 1, p 3-10, February, 
1982. 4 Tab, 38 Ref. 


Descriptors: *Photosynthesis, *Respiration, 
*Aquatic plants, Streams, Oxygen, Benthos, Ma- 
crophytes, Phytoplankton, Algae, Productivity, 
Open channels, Riffles, Epiphytes, Lotic environ- 
ment. 


Monticello experimental riffle-pool, open canopy, 
constant-flow channels were used to estimate 
changes in relative contributions to total stream 
photosynthetic and respiratory rates by various 
components of a stream community (plankton, 
benthos, macrophytes, and epiphytes). Macro- 
phytes quickly became established in the pools 
during early spring. This produced self-shading, 
little growth during summer, and a die-back to the 
rhizomes in the fall. In the macrophyte-epiphyte 
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community (pool) photosynthesis rates (g oxygen 
per sq m per day) were 29.26 on June 13, 4.12-7.67 
during the summer, and 0.14 on October 6; respira- 
tion rates (g oxygen per sq m per day) were 13.11 
on June 13, 9-11 during the summer, and 0.77 on 
October 6. Riffles were colonized by benthic algal 
mats, established early in the spring. Photosynthe- 
sis rates (g oxygen per sq m per day) in the riffle 
benthos were 3.32 on June 13 and 8-11 during the 
summer, declining to 0.80 by October 6; respira- 
tion rates (g oxygen per sq m per day) were 11.87 
on June 13, 8-11 during the summer and 1.57 on 
October 6. Planktonic photosynthesis and respira- 
tion were very low (maximum 1.5 g oxygen per sq 
m per day) in both pools and riffles. The pools 
were autotropic in spring, changing to heterotro- 
phic by fall; the benthos, initially heterotrophic, 
became autotrophic after algal mat establishment 
and remained so until the fall. (Cassar-FRC) 
W82-06896 


EFFECT OF ARTIFICIAL DESTRATIFICA- 
TION ON IRON, MANGANESE, AND ZINC IN 
THE WATER, SEDIMENTS, AND TWO SPE- 
CIES OF BENTHIC MACROINVERTEBRATES 
IN AN OKLAHOMA LAKE, 

Oklahoma State Univ., Stillwater. School of Bio- 
logical Sciences. 

For primary bibliographic entry see Field 5G. 
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THE REMOVAL OF A HEADED DISCHARGE 
FROM A LAKE AND THE EFFECT UPON AN 
EPIPHYTIC ALGAL COMMUNITY, 

Alberta Univ., Edmonton. Dept. of Botany. 

M. Hickman. 

Hydrobiologia, Vol 87, No 1, p 21-32, February, 
1982. 6 Fig, 5 Tab, 35 Ref. 


Descriptors: *Thermal pollution, *Algae, *Lakes, 
Water pollution effects, Heated water, Power 
plants, Ephiphytes, Lake Wabamun, *Alberta, 
Standing crops, Species composition. 


The effects of eliminating a powerplant heated 
water discharge on epiphytic algae in Lake Waba- 
mun, Alberta, were documented from 1975 to 
1978. Average surface water temperatures during 
the time of thermal pollution were 14-19 C warmer 
than ambient lake temperatures in winter and 8-9 C 
warmer in summer in the eastern part of the lake. 
Flow stopped on December 13, 1975. Peak season- 
al standing crops were 209.6 mg per sq m chloro- 
phyll a in 1971-72, 1491.7 mg per sq m in 1976, 
469.0 mg per sq m in 1977, and 974.9 mg per sq m 
in 1978. Cocconeis placentula and Cladophora glo- 
merata, dominant during the period of heated dis- 
charge, continued their dominance after 1975, but 
with greatly reduced population sizes. Oedogon- 
ium sp., Spirogyra sp., Stigeoclonium tenue, and 
Achnanthes minutissima decreased in sumbers. 
After 1975 the following species increased in im- 
portance: Epithema turgida, Rivularia haematities, 
Scytonema alatum, Mougeotia sp., Amphipleura 
pellucida, Nitzschia fonticola, Rhopalodia gibba, 
and Phormidium sp. (Cassar-FRC) 
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sects, Aquatic insects, Midges, Dragonflies, Dam- 
selflies, Caddishflies, Mayflies, Invertebrates, Ma- 
croinvertebrates, Reservoirs, Species composition, 
Water depth. 


The distribution and abundance of benthic ma 
croinvertebrates were studies in Par Pond, a 1 
ha cooling reservoir located at the Savannah Riv 
nuclear plant, South Carolina. Sediment sam; 
were taken at 10 water depths from 0.16 to 5 


during January-April 1978 at two sites: (A) inter- 
mittently heated by thermal discharges and (B) at 
ambient temperatures. The relationship between 
abundance of organisms and water depth was more 
complex than the inverse relationship generally 
reported in the literature. Generally, odonates oc- 
curred at depths < 1 m and were more abundant 
at Site B. Of the dipterans, Ceratopogonidae 
(biting midges) had the most even distribution with 
depth, Chironomids (true midges) were found 
mostly at 1-3 m depths, and chaoborus (phantom 
midges) were usually in deeper water. Diptera 
abundances were similar at both stations, but earli- 
er hatching occurred at Station A. The abundance 
of Caenis (a mayfly) and Trichoptera did not vary 
significantly with depth. Caenis was far more 
abundant at Station A, and Trichoptera was more 
abundant at Station B. Size was not a significant 
function of depth or sampling location for most 
genera of Odonata and Trichoptera. (Cassar-FRC) 
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SEASONAL AND LONG-TERM CHANGES IN 
SURFACE COVER OF AQUATIC PLANTS IN A 
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Seasonal and long-term changes in aquatic plants 
were studied in Ojaga-ike, a shallow eutrophic 
pond near Tokyo, Japan. Part of a continuing 
study started in 1971, this paper reports results of 
1978 observations. Five species of the 10 floating- 
leaved and submerged plants in the pond showed 
changes in surface cover during the year. Potamo- 
geton crispus and Elodea nuttallii occupied 53-5% 
of the total pond surface in May; Trapa natans and 
Nelumbo nucifera, 79.1% in July; N. nucifera and 
Hydrilla verticillata, 62.0% in September; and N. 
nucifera, 41.2% in November. The plant popula- 
tion and water quality were strongly related during 
the summer. The aquatic plants produced high 
dissolved oxygen concentrations in the surface 
water, while decomposition of plant materials 
caused oxygen depletion near the bottom. This 
condition caused an unfavorable encironment for 
some plants, including Charophyceae. Long-term 
changes were observed since 1971. Nymphyoides, 
Myriophyllum, and Hydrilla have been decreasing 
in number and range, whereas two newly estab- 
lished plants, Nelumbo and Elodea, have become 
dominant. These changes were probably a result of 
light completion and drying of exposed tubers 
during water level lowering in winter. The present 
order of plant dominance is Nelumbo > Trapa > 
Elodea = Myriophyllum > Vallisneria > Najas. 
It is expected that the pond will become monoty- 
pic, with Nelumbo being the main species. (Cassar- 
FRC 

W82-06900 


SEDIMENTARY LOSSES OF PHOSPHORUS 
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LAKES, 
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Mean phosphorus sedimentation rates, as deter- 
mined by sediment traps, were 13.3 to 218 mg per 
sq m per day in four natural and four artificial 
Iowa lakes. Although P sedimentation rates for the 
natural lakes as a group were not significantly 
lifferent from rates for artificial lakes, there were 
significant differences in P sedimentation rates for 


individual lakes, at different locations within a 
lake, at different depths within a location, and 
during different seasons. However, P sedimenta- 
tion rates were strongly correlated with inorganic 
sediment concentrations and inorgaic matter sedi- 
mentation rates. The trophic status of the lakes as 
measured by chlorophyll a concentrations was also 
a function of P sedimentation rate. For example, a 
lake with mean P sedimentation rate of 13.3 mg per 
sq m per day had a chlorophyll a concentration 
rate of 4.0 mg per cu m; a lake with a 218.1 mg per 
sq m per day P sedimentation rate had a chloro- 
phyll a concentration of 81.0 mg per cu m. Sedi- 
mentation traps did not measure net sedimentation 
rates, and should not be used unless resuspension 
and resedimentation of bottom sediments are mini- 
mal. (Cassar-FRC) 

W82-06901 


THE INFLUENCE OF PHYTOPLANKTON 
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Water quality, substrate composition, and benthic 
insect populations were monitored in three zones 
of Cullowhee Creek, located in the Applachian 
mountains of North Carolina, over an 8-month 
period. Zone 1 had no sediment or nutrient enrich- 
ment; Zone 2, sediment only; Zone 3, sediment and 
nutrient enrichment with low levels of livestock 
pasture runoff. Water in the two zones receiving 
sediment had high turbidities, suspended solids, 
and bed load; minimum dissolved oxygen levels of 
7.6 mg per liter; and pH, 6.6; the maximum sub- 
strate temperature was 19 C in August. Water in 
Zone 3, receiving livestock runoff, had higher 
nutrient levels, 0.076-0.140 mg per liter phosphate 
and 0.93-1.41 mg per liter nitrate. The species 
richness, diversity, and total biomass of filter feed- 
ing Trichoptera and Diptera, predaceous Plecop- 
tera, and certain Ephemeroptera were significantly 
reduced in sediment-polluted zones. The primary 
factors affecting the filter feeders were filling of 
interstitial spaces in the substrate and deposition of 
sediment on insect body surfaces and respiratory 
structures. The nutrients promoted growth of the 
filamentous bacteria, Sphaerotilus natans, on the 
insects and on the surfaces of stones. This growth, 
combined with the fine sediments, contributed to 
the smothering effect. The accumulation of sedi- 
ment and S. natans in gill structures was shown in 
several photographs. The acid sensitive species, 
Plecoptera and Ephemeroptera, were also affected 
by the depressed pH at the substrate in streams 
with already acid waters. Synergism of sediment 
and nutrient-promoted bacterial growth eliminated 
a significantly greater number of taxa than one 
pollutant alone. (Cassar-FRC) 

W82-06903 


MANGANESE:-54 ACCUMULATION BY 
CHLORELLA SPP., DAPHNIA MAGNA AND 
YELLOW PERCH (PERCA FLAVESCENS). 
Department of Energy, Argonne, Illinois, Oper- 
ational and Environmental Safety Division. 





For primary bibliographic entry see Field 5B. 
W82-06904 


THE DISTRIBUTION OF AQUATIC OLIGO- 
CHAETES IN BRACKISH INLAND WATERS 
IN THE SW NETHERLANDS, 

Provincial Water Authority, Zwolle (The Nether- 
lands). Department of Watershed Management. 
For primary bibliographic entry see Field 5B. 
W82-06905 


DYNAMICS OF A SUBTROPICAL PLANKTON 
COMMUNITY, WITH EMPHASIS ON THE 
COPEPOD MESOCYCLOPS EDAX, 

Maryland Univ., Te Park. Dept. of Zoology. 
G. A. Wyngaard, J. L. Elmore, and B. C. Cowell. 
Hydrobiologia, Vol 89, No 1, p 39-48, April, 1982. 
4 Fig, 35 Ref. 


Descriptors: *Seasonal variation, *Population dy- 
namics, Zooplankton, *Copepods, *Mesocyclops 
edax, Chlorophyll a, Eutrophic lakes, Lakes, Sub- 
tropic zone, Lake Thonotosassa, *Florida, Growth 
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The zooplankton community of eutrophic Lake 
Thonotosassa, Florida, (345 ha, 2.5 km long, 1.5 
km wide, mean depth 3.5 m) was studied from July 
1976 to June 1977. The numerically dominant crus- 
tacean, Mesocyclops edax, had a stationary age 
distribution from July to March. The per capita 
growth rate was near zero through most of the 
year, showing an equilibrium between birth and 
death rates. In spring and summer death rates were 
higher, a result of predation by Diaptomus dorsa- 
lis, rotifers, and fish. In contrast to M. edax, other 
plankton (rotifers, D. dorsalis), chlorophyll a, and 
temperature showed marked seasonal variations. 
Zooplankton species composition was low and cla- 
docerans were scarce compared with temperate 
lakes. (Cassar-FRC) 
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The multiple addition bioassay technique, using 
phytoplankton populations present in the test 
water, was applied to water from eutrophic Lake 
Tjeukemeer, the Netherlands. This shallow water 
body, used for water level regulation, has transpar- 
ent, chloride-rich water in summer and brown, 
nutrient-rich humic water in winter. Nitrogen, not 
phosphorus, was the principal factor limiting algal 
growth during May-November, 1979, a period in 
which Oscillatoria agardhii was dominant. On 
some sampling dates P was the second most impor- 
tant limiting nutrient. Omitting chelated Fe (Fe- 
ethylenediamine tetraacetic acid) from the algal 
cultures was growth limiting during periods of low 
dissolved Fe concentrations in the water. Howev- 
er, omitting inorganic Fe increased growth. The 
presence of the chelating agent may have affected 
growth by detoxifying toxic metals. Omitting the 
trace elements B, Co, Cu, Mn, Mo, and Zn during 
the summer and fall season also promoted algal 
growth. Although the natural Cu levels in the 
water were not determined, it is suspected that 
these have reached toxic levels in Tjeukemeer. The 
results of this study suggest that trace metals inhib- 
it growth when the lake contains humus-poor 
water with low metal binding capacity. (Cassar- 


FRC) 
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Precipitation, water, invertebrates, and fish were 
studied in 12 streams flowing through forested and 
non-forested catchments west of Aberfoyle, Scot- 
land. Bedrock in this region is predominantly 
quartzite, schists, and slates with little buffering 
capacity. Precipitation has an annual mean pH of 
4.2-4.5. The most common tree species is Sitka 
spruce (Picea sitchensis Carriere). Forest streams 
were more acid than adjacent moorland streams 
(mature forest, 4.16-4.75; young forest, 4.83-5.25; 
and moorland, 4.90-5.80). Concentrations of alumi- 
num were also higher in old forested streams (100- 
350 micrograms per liter) than in young forest and 
moorland streams ((< 100 micrograms per liter). 
Manganese concentrations were 90 micrograms 
per liter in forest streams and 30 micrograms per 
liter in non-forested streams. Among the mature 
forest streams only one had brown trout (Salmo 
trutta L.); all non-forested streams had trout. Plant- 
ed salmon eggs (Salmo salar L. ) died within a few 
weeks in forested streams but survived in non- 
forested streams. The only mayfly nymph found in 
acid streams during summer was Siphlonurus la- 
custris Eaton. In winter samples mayfly nymphs, 
Heptagenia lateralis Curtis, were found in one 
forest stream, but several species were present in 
non-forested streams. Data suggest that spruce for- 
ests collect acid pollutants and denude the soil of 
neutralizing elements, producing higher acidity in 
streams draining forested catchments. (Cassar- 


DECREASE IN STREAM GRAVEL PERME- 
ABILITY AFTER CLEAR-CUT LOGGING: AN 
INDICATION OF INTRAGRAVEL CONDI- 
TIONS FOR DEVELOPING SALMONID EGGS 
AND ALEVINS, 

Maine Cooperative Fishery Research Unit, Orono. 
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Hydrobiologia, Vol 88, No 3, p 295-298, May, 
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Three second-order tributary streams of the Alsea 
River, Oregon, were studied from 1962 to 1973 to 
determine the effects of logging on stream gravel 
permeability. Needle Branch drainage basin was 
82% clear-cut, Deer Creek was 25% clear-cut with 
30 m wide uncut buffer strips along the stream 
banks, and Flynn Creek, the control, was uncut. 
Road construction was completed in 1965, and 
logging was finished by 1967. The average gravel 
permeabilities decreased significantly in the clear- 
cut basin, from about 4900 cm per hour prelogging 
to 1100 cm per hour the first year after logging, 
increasing to 2400 cm per hour for the next 6 
years. In the control and partially cut basins gravel 
permeabilities were not significantly different 
throughout the study. Monitoring gravel perme- 
ability may be more useful than determination of 
sediment fines in assessing the suitability of gravel 
conditions for salmonid eggs and alevins. (Cassar- 
FRC) 
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Species composition and seasonal dynamics of zoo- 
plankton in the littoral zone of three North Caroli- 
na lakes were studied from October 1978 to Sep- 
tember 1979. Belews Lake was considered oligo- 
trophic; Salem Lake and Lake 150, eutrophic. A 
total of 32 species were found in the three lakes. 
Although the oligotrophic lake had as many spe- 
cies as the eutrophic lakes, many were rotifers, not 
truly littoral species, Belews Lake had 7 species of 
Cladocera vs. 11 in the eutrophic lakes. The eutro- 
phic lakes had considerably more aquatic macro- 
phytes in the littoral zone than the oligotrophic 
lake, providing a habitat able to support a greater 
number of zooplankton species. The littoral fauna, 
represented by certain taxa of Cladocera and Co- 
pepoda, had seasonal dynamics different from 
those of the limnetic fauna (Rotifera and Ostra- 
coda), possibly as a result of predator pressure. 
There were no predators among the true littoral 
fauna, which were represented by Alona, Chy- 
dorus, Pleuroxus, Sida, Simocephalus, and Eucy- 
clops. These genera showed very similar seasonal 
dynamics even in widely separated geographical 
regions, indicating that the population fluctuations 
were not dependent on climatic or chemical varia- 
bles. Intrazooplankton predation by the limnetic 
species, mainly Cyclops bicuspidatus, appeared to 
be the major factor influencing the seasonal dy- 
namics of the true littoral species. (Cassar-FRC) 
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Continuous sampling of 22 species of fish (focusing 
on Platichthys flesus L., Osmerus eperlanus L., and 
Anguilla anguilla L.) was performed during 1978 
at the intake of the cooling system of the nuclear 
power plant at Brunsbuttel in the Elbe estuary 
(West Germany). The goal of the study was to 
assess the influence of the abiotic factors water 
temperature, inflow from the upper Elbe and 
oxygen content of the river on the natural fluctu- 
ations of the fish community at various seasons and 
to investigate doubts about the efficacy of the fish- 
repelling device (‘fish scarecrow’) at the plant. It 
was found that seasonal changes in water tempera- 
ture determined spawning times and migration. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


The fish drawn into the cooling system formed a 
representative picture of the ichthyofauna of the 
estaury. The fish-repelling device was ineffective; 
it was estimated that when the cooling system was 
working at its full capacity of 130,000 cu m/hour 
at least 190,000 kg of fish and shrimp were drawn 
in and killed. Although the heavy pollution of the 
lower Elbe did not appear to affect water tempera- 
ture, the oxygen content was largely dependent on 
the inflow of fresh water from the upper Elbe. The 
smelt spawning period was at least 44 days long, 
compared with 26.8 days at the end of the 1950s, 
and the fish only migrated upstream to the spawn- 
ing areas at times of high freshwater inflow. A 
two-week period of severe oxygen depletion (5.19- 
6.2.1978) resulted in the largest fishkill in 30 years. 
This affected certain age groups of smelt and eel, 
while most flounder were able to migrate. A fail- 
ure of the industrial filter plants at Brunsbuttel may 
have caused the oxygen depletion. (Gish-FRC) 
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Current research in the area of substrate-associated 
microfauna is cited in this literature review. Meth- 
odology papers included discussions of sampling 
techniques, sampling devices, methods for studying 
benthic communities, and methods for investigat- 
ing wastewater plant organisms. Ecology studies 
included the investigation of fouling communities 
and colonization of substrates, the distribution of 
substrate-associated microfauna, a one year study 
of water quality in Big Thicket National Preserve, 
factors affecting the distribution of littoral inverte- 
brates, the distribution of micro-, meio-, and ma- 
crofauna biomass (suggesting nutrient inputs from 
intrusions of deep Gulf Stream waters) at the self 
break on the Georgia Bight, macro- and meio- 
benthos of Lake Michigan, benthic distribution 
studies in Antarctica, planktonic and benthic meio- 
faunal studies in saline lakes of Antarctica, the 
energetics of sandy beaches along South Africa, 
ciliates typical of waste treatment systems, effects 
of resource variation on the ciliate Tokophrya 
lemnarium, spatial distributions and interactions of 
Paramecium aurelia complex in littoral zones, pro- 
tozoa and vascular vegetation in various wetlands, 
morphometric variability of the tardigrade Isohyp- 
sibius saltursus and several studies on the relation- 
ship between invertebrates and food uptake. Toxic- 
ity studies were made concerning thermal toler- 
ances, chronic chlorination, petroleum responses, 
chlordane, endosulfan, methyl mercuric chloride, 
heavy metals, and wastewater pollution. Technical 
advances have been made in pollution studies. 
(Baker-FRC) 
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Current research into disease outbreaks cause by 
drinking water contaminants is cited in this litera- 
ture review. During 1979 41 waterborne disease 
outbreaks were reported to the Centers for Disease 


Control and the US EPA. In epidemiological stud- 
ies the incidence of amoebic and bacillary dysen- 
tery, infectious hepatitis, enterobiasis, and giardia- 
sis before the afte construction of water tower 
reservoirs and automatic chlorination plants was 
considered in the Wadi Shati area in Libya. During 
1981 only one waterborne clolera outbreak oc- 
curred in the US and was investigated. The inci- 
dence of cholera in a randomly selected sample of 
families in rural Bangladesh was followed over a 
10 year period. Giardiasis was studied after a com- 
munity wide outbreak of gastrointestinal illness 
occurred in Berlin, New Hampshire. Outbreaks of 
giardiasis were also studied in a small northwestern 
Pennsylvania town and in Arizona. Viral gastroen- 
teritis was studied in cases caused by a virus sero- 
logically related to Norwalk virus near Tacoma, 
Washington in May of 1978. An outbreak of acute 
gastrointestinal illness at a camp in North Carolina 
was linked to a Norwalk type virus. A common- 
surce waterborne epidemic of viral hepatitis was 
diagnosed in Kashmir, India. Campylobacter enter- 
itis was studied after its occurrence in central 
Sweden, having been spread through infected 
water mains. Sparganosis was noted in persons 
haveing drunk water not from the local public 
water supply. Pulmonary disease was linked with 
shower fixtures from which Legionella pneumo- 
phila was isolated. Studies were also made of My- 
cobacterium xenopi as another pulmonary patho- 


gen frequently isolated from tap water. (Baker- 
FRC 
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The release of orthophosphate from UV-sensitive 
complex P compounds was studied as a potentially 
ecologically important photodependent process in- 
volving the photoredution of iron. Lake water 
— were collected from Crazy Eddie ~~ 
shallow humic bog lake in northeastern Ohio. The 
lake is in a small old-field watershed surrounded by 
a marsh community dominated by Sphagnum. The 
concentration of dissolved humic substances in the 
water substances varied seasonally, being lowest in 
early spring, increasing in June, and reaching the 
highest concentration in late summer and early 
autumn. Throughout the season daytime concen- 
trations of UV-sensitive complex P were linearly 
related to cochromatographic dissolved high mo- 
lecular weight humic matter (DHM) adsorbance 
eluted in each chromatographed sample. The rela- 
tionship was consistent in both relatively unstained 
and highly stained water samples. This fits in with 
the view that DHM had formed a complex with 
phosphate and that this complex can be broken by 
low doses of UV light. The UV in sunlight may 
have altered the DHM/phosphorus compounds, 
resulting in the release of phosphate. A diurnal 
fluctuation was noted both in the concentration of 
DHM and in the amount of UV-sensitive complex 
P. The amounts of DHM and UV-sensitive com- 
plex P were also linearly related. The rate of 
photoreduction of DHM/iron was the same as the 
rate of photoreduction of ferric citrate under simi- 
lar conditions. Reduced DHM/iron was auto-oxi- 
dizable; ferrous citrate was not. These data support 
the view that orthophosphate sorbed to ferric 
iron/DHM complexes may be released by a mech- 
anism involving UV-induced photoreduction of 
ferric iron to the ferrous state. (Baker-FRC) 
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In situ growth rates, densities and distribution of 
Cladophora were examined in the western basin of 
Lake Erie, and possible relationships between envi- 
ronmental conditions and Cladophora growth 
were examined. The findings showed that Clado- 
phora colonized the littoral zone throughout west- 
ern Lake Erie wherever suitable substrate was 
available. Within this littoral zone two distinctive 
growth patterns, representative of two different 
environments, are exhibited. The eulittoral zone 
supports growth from May to December, in con- 
trast to the bimodal growth pattern of the infralit- 
toral zone, which lacks growth in the late summer, 
August and September. Light and substrate avail- 
ability limit the extent of Cladophora growth in 
western Lake Erie. Field observations indicated 
that light levels of about 50 microE/square meter- 
second or less are limiting. In the island region an 
extensive infralittoral zone composed of bedrock 
shorelines and reefs provides an excellent substrate 
for the alga to colonize. Much of the remaining 
Ohio and Michigan shorelines consists of low lying 
marshes and unconsolidated sediment, unsuitable 
for colonization. Available forms of phosphorus 
and nitrogen are abundant and do not become 
limiting, as evidenced by tissue nutrient analysis. 
The absence of the alga in the infralittoral zone 
during the late summer months of July and August 
is the result of a negaive energy balance. Respira- 
tion surpasses productivity as temperatures rise in 
the summer. The decreasing biomass of the infralit- 
toral zone in the summer is accompanied by in- 
creasing epiphyte colonization and declining, but 
not limiting, tissue phosphorus and nitrogen levels. 
(Baker-FRC) 
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Benthic production was measured in a tropical 
stream on an oceanic island, the largest of the 
Palau group. The Palau Islands lie in the equaorial 
Pacific, 90 km east of the Philippines and an equal 
distance north of New Guinea. The climate is 
tropical and wet, with temperatures never deviat- 
ing more than 6 degrees from a mean of 27 degrees 
C and rainfall averages of about 375 cm per year. 
The driest months are February through April. 
The study stream flows from its source about 150 
meters above sea level for a 5 km distance and 
joins the larger Ngerekiil River near its estuary. 
The area of the watershed is 3.5 square km. Both 
the stream and the watershed are nearly pristine. 
There was no general pattern of synchronized life 
cycles tuned to seasonal changes as is typical in 
benthos of temperate streams. However, at least 
two important benthic species underwent popula- 
tion cycles possible related to seasonal precipita- 
tion changes. The shrimp A. pilipes had a peak 
population and standing crop in February, while 
the largest number of mature individuals was 
found in October. Larvae of the blackfly Simulium 
palauensis had a peak density and peak standing 
crop biomass in November, with the highest per- 
centage of last instars in April. The outcrop and 
riffle communities in the stream were composed 
mainly of rheophilic species, but the community 
structures, mean densities, mean standing crops, 
and productions differed considerably. (Baker- 
FRC) 
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The occurrences of generalized and columnar stro- 
matolites in a modern, closed siliciclastic lacustrine 
basin, Walker Lake, Nevada, and their formation 
by benthic and epilithic algal communities are doc- 
umented. The two most abundant algae in the 
stromatolite community are Cladophora glomerata 
and a Ulothrix species. These are able to remove 
carbon dioxide from bicarbonate during photosyn- 
thesis, resulting in the precipitation of calcium 
carbonate, which is trapped and bound by an un- 
derstory of green and blue-green algae. In the 
siliciclastic lakes stromatolite development seems 
to be restricted to shoreline and near shore envi- 
ronments. This characteristic can be useful in lo- 
cating ancient lake shores. The biological and 
physical factors most important in the formation of 
stromatolites in this lake are summarized. Bedrock 
and stable pebble- to boulder- size clasts are suit- 
able substrates for the benthic and epilithic algae. 
The best algal growth occurs in shallow, well- 
mixed, well-aerated, nonturbid water. Low Mg 
calcite precipitation, associated with the algal com- 
munity, occurs in shoreline areas. Small general- 
ized stromatolites form initially. These give rise to 
columnar forms. Periodic wave action erodes the 
stromatolites, providing a local source of carbonate 
sediments, usable for further stromatolite forma- 
tion in an otherwise carbonate-poor lake. (Cassar- 
RC 
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Biomass and several physiological and environ- 
mental parameters were measured dealing with 
Cladophora samples collected from two sites in 
eastern Lake Erie. Samples were collected from 
Point Gratiot and a Niagara Mohawk Paper Com- 
pany breakwall. These sites are about | kilometer 
apart near the habor at Dunkirk, New York. Sea- 
sonal variation in standing crop was dramatic, with 
increases during early June, followed by a rather 
stable period culminating in a sharp decrease in 
Mid-July. The fluctuations in standing crop ob- 
served during June appeared to be caused by loss 
of algal material due to physical detachment of the 
filaments, followed by rapid regrowth. The data 
suggest that there is a maximum biomass level 
which, when attained, makes the cells more vul- 
nerable to breakage. At the Niagara Mohawk 
Paper Company site the maximum biomass level 
was about 400 g dry wt/square meter. The mid- 
July drop in biomass represents the typical summer 
dieoff observed in many studies. A significant cor- 
relation was noted between biomass and chloro- 
phyll content. Chlorophyll content tended to be 
high or increasing during periods of rapid growth, 
but was lower at times when biomass density de- 
creased. Changes can occur rapidly in the time 
span of one day. Neither nitrogen nor phosphorus 
were limiting to the growth of Cladophora at the 
sites sampled. The mid-summer dieoff does not 
appear to be due to a simple nutrient deficiency. 
(Baker-FRC) 
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The potential for Cladophora growth in the vicini- 
ty of a proposed municipal sewage treatment plant 
discharge to the Mary Ward Shoals area of south- 
ern Georgian Bay was investigated. A simple 
model is presented for predicting seasonal Clado- 
phora production at three alternative discharge 
sites. Light, temperature, water movement and 
substrate characteristics of southern Georgian Bay 
provided favorable growth conditions for Clado- 
phora. Growth appears limited by nutrient avail- 
ability, as the alga grows only in association with 
local and well defined sources of nutrients such as 
harbor areas, municipal sewage treatment plant 
discharge locations, river and stream mouths, 
storm sewers, septic systems, and gull rookeries. 
Cladophora growth was severely phosphorus lim- 
ited on the Mary Ward Shoals. Mean phosphorus 
concentrations on the Mary Ward Shoals at station 
SHB are above the suggested lower level for Cla- 
dophora growth. In spite of this, however, the alga 
is essentially absent from the shoal area. The 
reason is that average phosphorus concentrations 
in shallow nearshore areas do not necessarily re- 
flect sustained or predominant external nutrient 
conditions. It was concluded that any proposed 
outfall should be long enough to ensure that the 
zone of impact does not encompass any water with 
depth shallower than 10 meters. Also, the sewage 
system should have a good outfall diffuser and the 
plant should be designed to produce an effluent 
quality of 500 micrograms phosphorus/liter or less. 
(Baker-FRC) 
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The population and taxocene patterns of diatoms 
on Cladophora in Lake Huron were investigated as 
a function of distance from a point source of mu- 
nicipal wastewater treatment plant effluent. The 
diatom proportion of the Cladophora-epiphyte as- 
semblage biomass was also investigated. The study 
area was located near Harbor Beach, Michigan, on 
Lake Huron. Epiphytic diatoms were collected 
from July to September 1979 at various distances 
from a point source of municipal wastewater treat- 
ment plant effluent entering Lake Huron. Diatom 
accumulation rates were positively related to the 
distance from the point source. Despite higher 
nutrient concentrations nearest the point source, 
low accumulation rates of Cladophora epiphyte 
assemblage biomass and epiphytic diatoms indicat- 
ed moderate growth inhibition by an undetermined 
factor. Evaluation of epiphytic diatom population 
abundance and ecology plus diatom taxocene spe- 
cies diversity supported the conclusions. A curvi- 
linear relationship between diatom species diversi- 
ty and impacts of growth inhibition is proposed. 
The diatom proportion of Cladophora epiphyte 
assemblage biomass was positively related to dis- 
tance from the point source of sewage effluent. 
(Baker-FRC) 
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The accumulation of polychlorinated biphenyls by 
Cladophora along the Lake Huron shoreline was 
investigated. Detectable quantities of PCB were 
found in all of the water samples that were collect- 
ed. The chromatograms for the residues were com- 
posed of a mixture of Aroclors, with most of the 
peaks accounted for by standard mixtures of Aro- 
clor 1242 and Aroclor 1254. The concentration of 
Aroclor 1242 in the water samples averaged 91 ng/ 
liter, while Aroclor 1254 was 63 ng/liter. Total 
PCB concentration of 154 ng/liter included both 
dissolved (52%) and particulate (48%) phases. 
Two days pior to sample collection in the area a 
major storm eent passed through, causing a signifi- 
cant resuspension of the sediments in the zone. The 
Cladophora averaged 92 ng/g dry weight of total 
PCBs. About 58% of this total was in the Aroclor 
1242 fraction. The PCB concentration of fish in the 
area ranged from 40 ng/g to 4,400 ng/g as wet 
weight of whole fish. The accumulation factors 
observed in the progression from Cladophora to 
net plankton to fish were 1:15:30. It was concluded 
that Cladophora may effectively moderate the pas- 
sage of PCB through the nearshore food chain. 
The role of Cladophora as a source of PCBs seems 
more supportable than as a sink. (Baker-FRC) 
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The ecology of Cladophora glomerata in Lake 
Huron was examined in a three year study. A 
mathematical model was developed which would 
prove useful in evaluating various management 
strategies for the control of this algal growth. A 
municipal wastewater treatment plant discharge 
point at Harbor Beach, Michigan was linked with 
several nuisance occurrences of this alga in Lake 
Huron. An intensive field monitoring program was 
started to record weather conditions daily and 
levels of dissolved and stored phosphorus and 
standing crop of Cladophora. The distribution of 
Cladophora was essentially symmetrical about the 
nutrient source. Seasonal variation in biomass was 
noted following the pattern of early spring growth, 
stabilization and midsummer senescence. The high 
degree of spatial and temporal heterogeneity in the 
nearshore environment was clearly evident. Wind 
direction and velocity importantly affect dissolved 
phosphorus distribution. Internal phosphorus levels 
reflect long term trends in wind and current re- 
gimes. The growth of Cladophora is importantly 
influenced by internal phosphorus levels, while the 
loss of algal material through sloughing is closely 
correlated with wind-storm events. The observa- 
tions of nearshore dynamics point to the need for 
high sampling frequency in such systems. (Baker- 
FRC) 
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The factors of dissolved phosphorus availability 
and internal phosphorus pool size were examined 
as they pertained to field populations of Clado- 
phora glomerata in Lake Huron. Kinetic coeffi- 
cients needed for modeling the uptake process are 
developed. The studies showed that Michaelis- 
Menten kinetics describe substrate/uptake interac- 
tions appropriately. Results from 35 experiments 
conducted over two field seasons emphasized that 
the phosphorus uptake rate increased as dissolved 
phosphorus availability increased. Negative feed- 
back on uptake rate by internal phosphorus pool 
size reduced the maximum phosphorus uptake rate 
by internal phosphorus pool size reduced the maxi- 
mum phosphorus uptake rate as internal pools ap- 
proach saturation. The absolute maximum phos- 
phorus uptake rate for Cladophora was 4.5 % P/ 
day. Values for the half-saturation constant for 
uptake varied with internal phosphorus pool size 
and ranged between 30 and 250 microgams phos- 
phorus/liter. The data were fit to published math- 
ematical expressions which describe uptake as a 
function of internal and external phosphorus levels. 
The expressions may be used in mathematical 
models simulating the growth of Cladophora. 
(Baker-FRC) 
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The biomass and distribution of Cladophora were 
monitored at Lake Erie, and an attempt was made 
to determine possible relationships between envi- 
ronmental conditions and Cladophora biomass. 
Cladophora biomass reached peak values in late 
June and early July at both the Hamburg and 
Walnut Creek collection sites. Maximum biomass 
at the Hamburg sites was generally found at the 3 
meter depth. The depth at which maximum bio- 
mass occurred at Walnut Creek varied with the 
time of year. However, the greatest biomass densi- 
ty generally occurred at the 12 meter and 1 meter 
sampling depths. The occurrence of biomass 
maxima at the 3 meter depth at the Hamburg site is 
thought to be more directly a function of physical 
disturbance at the shallower depths than of the 
presence of optimal growth conditions in deeper 
waters. The depth distribution of Cladophora at 
the Hamburg site may have been more greatly 
influenced by wave activity and drifting sand than 
at the Walnut Creek site. Greater sand accretion 
by waves associated with increased fetch between 
Hamburg and Walnut Creek and the prevailing 
southwest winds may be responsible for differences 
in Cladophora abundance with depth between the 
Hamburg and Walnut Creek sites. Reductions in 
Cladophora internal nutrient levels corresponded 
to decreased nutrients in the water. Internal total 
phosphorus levels showed a significant positive 
correlation with Cladophora biomass. Cladophora 
was nitrogen-limited at the Walnut Creek site 
during part of the study period. Nitrate + nitrite 
nitrogen showed a significant positive correlation 
with Cladophora biomass at that site. (Baker-FRC) 
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Environmental conditions, Cladophora standing 
crop, and internal nutrient levels were determined 
in Lake Erie. The role of phosphorus in Clado- 
phora growth was also investigated. The Rathfon 
Point study site was characterized by a series of 
shelving limesone points which annually support a 
heavy growth of Cladophora. The temperature at 
this spot reached 20 degrees C in late June and 
generally remained above this level until early 
September. Water clarity was variable, due princi- 
pally to suspended materials associated with wind 
conditions. Phosphorus and nitrogen parameters 
which describe the nutrient environment showed 
some sample-to-sample variability but lacked any 
trend consistent with the observed changes in Cla- 
dophora standing crop. Nitrate-nitrogen levels 
showed a consistent reduction throughout the 
growing season, while soluble reactive phosphorus 
levels remained very low, approaching the limit of 
detection most of the time. The percent of cover- 
age by Cladophora increased with increases in 
fertility, suggesting that growth within the physi- 
cal limits established by the environment will vary 
directly with the availability of plant nutrients. 
Optimum growth occurred between temperatures 
of 10 and 20 degrees C. Data indicated that above 
20 degrees C the plant becomes chlorotic, growth 
is limited and the biomass may be detached from 
the substrate. Phosphorus additions did not affect 
Cladophora growth until the fall, when water tem- 
peratures fell below 20 degrees C and vigorous 
growth was resumed in the vicinity of the experi- 
mental phosphorus discharge pipe. (Baker-FRC) 
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The effects of senescing stands of Myriophyllum 
spicatum on water chemistry and chlorophyll a 
were investigated in a large soft-water Indiana 
reservoir having an area of 16.8 square kilometers 
and a mean depth of 5.2 meters. A causeway 
divides the reservoir into two basins, and one 
narrow cut allows exchange between them. 
Annual and seasonal growing conditions for sub- 
merged aquatic plants in Monroe Reservoir can 
vary drastically. Most seasonal variation results 
from water level fluctuations far greater than in a 
natural lake of similar size. Differential tempera- 
ture effects on decomposition were discounted as 
inconsequential. Replicate enclosures were used to 
isolate water columns over monospecific stands of 
M. spicatum until annual dieback began. Systems 
were sampled routinely for 119 days before, during 
and after fall dieback. Decomposing macrophytes 
supplied significant inputs of nitrogen and phos- 
phorus to surrounding waters. Nitrogen inputs 
were sharply pulsed and never accounted for more 
than 2.2% of the annual allochthonous inputs. 
Phosphorus inputs from senescing plants equaled 
up to 18% of the annual total phosphorus loading 
for the reservoir. Annual dieback occurred in late 
summer and early autumn when conditions were 
suitable for phytoplankton response. Phytoplank- 
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ton biomass showed significant increases in re- 
sponse to senescing macrophytes. (Baker-FRC) 
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Acetylene reduction was studied in Morecambe 
Bay, which is comprised of large areas of tidal flats 
off the northwest coast of England. The sediments 
are soft enough to allow insertion of hollow cylin- 
ders without disturbing the particle distribution 
and moist enough to form gas-tight seals so that 
changes in the composition of gases in the cylin- 
ders can be monitored. Experiments were conduct- 
ed in the Lune estuary near Lancaster. The results 
of in situ assays performed at monthly intervals 
indicate that nitrogen fixation occurs only from 
May through October and that the highest values 
coincided with the highest temperatures. Nitrogen 
fixing bacteria were most numerous in the surface 
layer, and only the Enterobacteriaceae and Desul- 
fovibrio were abundant. The effects of temperature 
on acetylene reduction by cores were studied in 
the laboratory. Rates were maximal between 30 
and 35 C and there was little activity below 10 C. 
Bacterial isolates tested for the effects of tempera- 
ture on acetylene reduction showed a pattern simi- 
lar to that found in the sediments. That is, they 
exhibited little activity at low temperatures and 
had optima at just above 30 degrees C. The domi- 
nating aquatic influence on the estuary was marine. 
Although the sediments contained low numbers of 
photosynthetic bacteria and cyanobacteria, some of 
those present are salinity tolerant and may contrib- 
ute some fixed nitrogen to the sediments. It is 
unlikely that photosynthetic microorganisms play a 
significant part in sediment nitrogen fixation. Con- 
siderable increases in acetylene reduction were 
noted when cores were primed with carbon sub- 
strates. (Baker-FRC) 
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The anadromous fishery resources of western 
North American are produced largely within for- 
ested watersheds. Forest and rangeland manage- 
ment activities that can influence the quality of 
anadromous fish habitat include timber harvest, 
road construction, and livestock grazing. Organic 
debris from forested watersheds of the Pacific 
Northwest and Alaska enters streams through 
direct litterfall, landslides, debris torrents, timber 
felling, and streambank erosion, plus blowdown of 
trees and branches. Large woody debris can create 
habitat for rearing salmonids, but may cause sedi- 
mentation in spawning areas. Large, naturally oc- 
curring debris can promote streambank stability 
and reduce streambed scour. Large accumulations 
of fine organic debris can adversely affect habitat 
by reducing dissolved oxygen and producing toxic 
leachates. Total removal of debris can result in a 
completely open channel, promoting streambed 





sour, steambank instability, and loss of fish habitat 
productivity. Debris torrents, a common mass ero- 
sion event in the Pacific Northwest, have a nega- 
tive impact on habitat and production of anadro- 
mous salmonids in small streams immediately 
downstream from the torrent egress. Studies 
within a 1-mile reach of Knowles Creek, however, 
indicate that the total effect of debris torrents in 
that sediment-poor watershed tends to be positive. 
Preliminary results of a livestock grazing study do 
not show profound effects on fish populations 
among various grazing systems or between one to 
three years of season-long grazing and ungrazed 
controls. (Moore-SRC) 

W82-06965 


EFFECTS OF A DAM AND SEWAGE OUT- 
FLOW ON A _ SMALL OLIGOTROPHIC 
STREAM IN THE SOUTHERN APPALA- 
CHIANS, 

Southeastern Forest Experiment Station, Ashe- 
ville, NC. 

T. J. Harshbarger, and P. E. Porter. 

Forest Service Research Note SE-308, June, 1982. 
10 p, 3 Fig, 3 Tab, 19 Ref. 


Descriptors: *Dam effects, *Environmental effects, 
*Wastewater pollution, *Fish populations, *Water 
pollution effects, Invertebrates, Nutrients, Oligo- 
trophy, Fish migration, Fish food organisms, Bio- 
mass, Bacteria, Periphyton, Trout, *Appalachian 
region. 


Bent Creek is a third-order stream which supports 
a put-and-take trout fishery in North Carolina. An 
undisturbed section of the stream, Station 1, was 
located 250 m above Lake Powhatan, a 1.6-ha 
recreational impoundment. Impacted sites were 
Station 2, 100 m below Powhatan Dam; Station 3, 
3,300 m below Station 2 and immediately below 
the confluence of Wesley Branch; and Station 4, 
300 m below Wesley Branch. Wesley Branch is a 
first-order stream which receives 380,000 1/d of 
secondary sewage from a treatment plant. Treated 
sewage added to Bent Creek increased bacterial 
production by 476%, periphyton production by 
191%, and the number of benthic macroinverte- 
brates by 441% biomass of fish decreased 56%. At 
Station 4, fish biomass was significantly greater 
than it was at upstream unenriched sections. Over 
the 300-m reach of water below Wesley Branch, 
nutrients decreased dramatically. The dam influ- 
enced fish distribution and upstream migration. 
The dam did not appreciably affect the number of 
macroinvertebrate taxa, but it did increase the 
abundance of some, particularly filter-feeding cad- 
disflies and midges. It did not greatly alter physio- 
chemical characteristics of the stream during the 
period of study. Tentatively, results indicate that 
sewage will change the ecology of oligotrophic 
streams like Bent Creek, but if it does enhance the 
production of a desired species, it may not be 
considered harmful. (Moore-SRC) 

W82-06966 


STABLE CARBON ISOTOPE RATIO OF SUB- 
MERGED FRESHWATER MACROPHYTES, 
Ontario Ministry of the Environment, Rexdale. 
B. D. LaZerte, and J. E. Szalados. 

Linnology and Oceanography, Vol 27, No 3, p 
413-418, May, 1982. 3 Fig, 1 Tab, 36 Ref. 


Descriptors: *Macrophytes, *Natural waters, 
Plants, Carbon, Lakes, Dissolved inorganic 
carbon, Lake Memphremagog, Fluctuations, Ra- 
dioactive tracers, Isotope studies, *Quebec, Path of 
pollutants. 


The stable carbon isotope ratio of submerged 
freshwater macrophytes was examined and an ini- 
tial estimate was offered as to whether the organic 
carbon in a submerged macrophyte bed is au- 
tochthonous or of terrestrial origin. Major terres- 
trial carbon sources were wood and deciduous leaf 
litter. The results indicated that all stable carbon 
isotope ratios of the submerged macrophytes were 
substantially higher than those of terrestial C3 leaf 
litter and higher than the organic carbon ratios of a 
few preliminary sediment samples from one macro- 
phyte bed in Lake Memphremagog. Epilimnetic 
dissolved inorganic carbon (DIC) ranged from 0.08 
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to 0.95 mM and pH from 7.4 to 8.1 over the 
summer season and along the main axis of the lake. 
The carbon ratio of the DIC was lower than that 
of DIC in equilibrium with the atmosphere; how- 
ever, actual values varied widely. Variation was 
greatest at the southern end of the lake, where the 
influence of the inflowing rivers was most pro- 
nounced. It was concluded that the organic carbon 
of submerged freshwater macrophytes has a stable 
carbon isotope ratio distinctly higher than that of 
terrestrial C3 J me This difference is probably a 
result of differences in diffusion resistance to 
carbon dioxide rather than of carbon dioxide fix- 
ation pathways, but is also influenced by the stable 
carbon isotope ratio of the DIC in the water. As a 
result, the stable carbon isotope ratio of these 
submerged freshwater macrophytes can be used to 
distinguish between them and terrestrial C3 materi- 
al as sources of carbon in littoral communities. 
(Baker-FRC) 

W82-06972 


THE USE OF REMOTE SENSING TO MAP 
THE AREAL DISTRIBUTION OF CLADO- 


PHORA GLOMERATA AT A SITE IN LAKE 

HURON, 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

For primary bibliographic entry see Field 5B. 
82-06973 


CHANGE IN COMPOSITION OF ORGANIC 
MATTER IN THE TAMA AND THE ARA 
RIVER SEDIMENTS BY POLLUTION, (IN 
JAPANESE), 

Tokyo Science Univ. (Japan). Faculty of Pharma- 
ceutical Sciences. 

For primary bibliographic entry see Field 5A. 
W82-06974 


MECHANISMS FOR TRACE METAL ENRICH- 
MENT AT THE SURFACE MICROLAYER IN 
AN ESTUARINE SALT MARSH, 

Cornell Univ., Ithaca, NY., Dept., of Environmen- 
tal Engineering. 

For primary bibliographic entry see Field 5A. 
W82-06975 


COLONIZATION AND GROWTH OF AT- 
TACHED ALGAE AT THE LAKE MICHIGAN 
WATER LINE, 

Wisconsin Univ.-Milwaukee, Dept. of Botany. 

J. L. Blum. 

Journal of Great Lakes Research, Vol 8, No 1, p 
10-15, 1982. 5 Fig, 5 Ref. 


Descriptors: *Algae, *Lakes, *Lake Michigan, 
Great Lakes, *Algal growth, Eutrophication, 
*Lake shorelines. 


The seasonal development and spatial variation in 
the major components of attached algal popula- 
tions on breakwalls and at other harbor and off- 
shore sites on the western Lake Michigan shoreline 
are described. The discussion is presented on a 
seasonal basis, with the development of each algal 
component described chronologically. Evidence 
indicates that temperature, insolation, nutrient 
levels, wave action, and water level are important 
environmental factors which determine this pattern 
. Specific factors which determine the relative 
abundance of species within the waterline algal 
community may only be defined through careful 
autecological analysis. Field observations indicate 
that light requirements, resistance to desiccation 
and ice scour, and reproductive strategies are 
highly important features of the algal population 
dynamics of the nearshore environment. Of the 
three major filamentous algal forms present in this 
habitat, Bangia appears as a permanent resident, 
while Ulothrix may be considered a seasonal and 
opportunistic plant, responding rapidly to changes 
in water level. Cladophora is a perennial, but 
plants above a depth of about 30 cm tend to grow 
as annuals due to conditions of ice scour. It is 
suggested that seasonal and spatial variation in the 
abundance of particular species is related to the 
physical growth requirements of the species. 
(Baker-FRC) 

W82-06976 


Effects Of Pollution—Group 5C 


PHOSPHORUS RELEASE BY SUBMERGED 
MACROPHYTES: SIGNIFICANCE TO EPI- 
PHYTON AND PHYTOPLANKTON, 

McGill Univ., Montreal,(Quebec). Dept. of Biol- 
ogy. 

For primary bibliographic entry see Field 5B. 
W82-06977 


EFFECTS OF PHOSPHORUS ENRICHMENT 
AND WAVE SIMULATION OF POPULATIONS 
OF ULOTHRIX ZONATA FROM NORTHERN 
LAKE SUPERIOR, 

Utah State Univ., Logan. Dept. of Biology. 

R. D. R. Parker, and D. B. Drown. 

Journal of Great Lakes Research, Vol 8, No 1, p 
16-26, 1982. 11 Fig, 1 Tab, 35 Ref. 


Descriptors: *Lakes, *Algal growth, Eutrophica- 
tion, *Phosphorus, Nutrients, *Ulothrix zonata, 
*Lake Superior, Great Lakes, Phosphates. 


The impact of phosphorus enrichment was deter- 
mined and wave action was simulated on new and 
previously established populations of Ulothrix 
zonata from the north shore of Lake Superior. 
Baseline information was provided on the composi- 
tion and magnitude of the periphyton community 
of Lake Superior. Tanks received constant flow of 
lake water and were exposed to the same insolation 
and climatic conditions as the lake for a 10-week 
period during July, August, and September 1972. 
A rocking tank and a stationary tank were en- 
riched to maintain an average concentration of 
0.16 mg/liter of phosphate phosphorus. Two re- 
maining tanks, receiving only lake water, served as 
controls. Each week, algal material was harvested 
from the tanks and analyzed for chlorophyll a, ash- 
free dry weight, and abundance of U. zonata and 
associated non-filamentous periphytic algae. Dia- 
toms comprised, on the average, 95% of the total 
non-filamentous periphytic algae. The results dem- 
onstrated that phosphorus enrichment had marked 
effects on established populations of U. zonata in 
addition to favoring recolonization of U. zonata on 
bare rock substrates. Statistical analysis of the data 
revealed that phosphorus enrichment caused a sig- 
nificant increase in Ulothrix biomass and chloro- 
phyll a in the enriched tanks. Wave simulation 
caused a significant reduction in total numbers of 
non-filamentous algae associated with Ulothrix in 
the rocking tanks. (Baker-FRC) 

W82-06979 


INVESTIGATION OF EUTROPHICATION 
PROCESSES BY CONTINUOUS RECORDING 
OF PRODUCTION AND DESTRUCTION, 
All-Union Scientific Research Inst. of Marine Fish- 
eries and Oceanography, Moscow (USSR). 

V. V. Sapozhnikov, G. G. Shinkar, and A. A. 
Georgiev. 

Water Resources, Vol 8, No 4, p 443-448, July/ 
August, 1981. 3 Fig, 7 Ref. Translated from 
Vodnye Resursy, No 4, p 161-167, July/August, 
1981. 


Descriptors: *Eutrophication, *Oxygen, *Algae, 
Photosynthesis, Biological oxygen demand, Pri- 
mary productivity, Reservoirs, Organic matter, 
Mozhaisk Reservoir, Measuring instruments, Wave 
action, Producitivity, Diurnal distribution, Hydro- 
gen ion concentration, *USSR. 


Oxygen concentration, primary production, and 
destruction were continuously measured by a pro- 
duction meter in the waters of Mozhaisk 
Reservoir.Galvanic-type electrochemical sensors 
using Ag and Pb in a 3M KOH solution were used 
as electrodes for measuring oxygen concentration. 
The meter recorded temperature, underwater illu- 
mination, and oxygen concentration; pH was deter- 
mined by a separate meter. Diurnal variations of 
oxygen concentration ranged from 8.3 mg per liter 
at midnight to 8.6 mg per liter at 1400-1500 hours. 
At 1430 hours there was a temporary decrease to 
8.4 mg per liter. The pH followed the same pattern 
from an 8.6 minimum to 8.8 maximum, with a 
slight, temporary decrease at 1430 hours. Gross 
and net production were illustrated in graphs for 
August 16, 1978. Net production measured by the 
production meter was 7.85 mg oxygen per liter, 6 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


times more than measured by the bottle technique. 
Maximum destruction values were recorded in the 
morning and at 4-4:30 pm. The maximum BOD 
recorded by the production meter was 0.20 mg 
oxygen per 30 min, 9 times higher than that meas- 
ured by the bottle techniue. During stormy weath- 
er, heavy cloud cover and wave action increased 
BOD markedly due to a reduction in photosynthe- 
sis, an increase in suspended matter, and the death 
of cells. (Cassar-FRC) 

W82-06982 


COMPARATIVE CHARACTERISTICS OF THE 
BACTERIOPLANKTON OF RIVERS, 
Belorussian State Univ., Minok (USSR). 

G. A. Inkina. 

Water Resources, Vol 8, No 4, p 448-452, July/ 
August, 1981. 4 Tab, 20 Ref. Translated from 
Vodnye Resursy, No 4, p 168-173, July/August, 
1981. 


Descriptors: *Bacteria, *Wastewater pollution, 
*Self-purification, Water pollution effects, Rivers, 
*USSR, Plankton, Growth rates, Respiration, Mi- 
crobiological studies. 


The total number of planktonic bacteria, genera- 
tion time, respiration rate, and efficiency of food 
assimilation were reported for several USSR rivers 
with varying anthropogenic loads. Volumes of in- 
dividual bacterial cells varied from 0.10 to 0.27 cu 
microns for cocci and 0.50-0.76 cu microns for 
bacilli. Average numbers of bacteria ranged from 
2.6 million cells per ml in the Volga to 17.72 
million cells per ml in the polluted Svislock’s 
River. There were significant increases in bacteria, 
up to 6-fold, below most municipal wastewater 
outfalls. Generation times were 18-44 hours, least 
in the Volga and most in the Dnepr. Downstream 
from wastewater outfalls the rates of reproduction 
were generally depressed. Average reproduction 
rates in unpolluted and mildly polluted rivers were 
0.13 + or - 0.02 times 10 to the minus 9th power at 
20 C. Wastewater from certain large cities in- 
creased this rate up to 10 times. The efficiency of 
use of assimilated energy by bacteria for their 
growth was 3-67%, average 33%. Values for sites 
downstream of cities were up to 10-fold less than 
upstream values. (Cassar-FRC) 

W82-06986 


EFFECT OF PHYTOPLANKTON ON WATER 
QUALITY IN THE NORTHERN DONETS- 
DONBAS CANAL, 

Central Water Monitoring, Research, Planning, 
and Surveying Lab. (USSR). 

A. I. Kovrizhnykh, and L. I. Glavish. 

Water Resources, Vol 8, No 4, p 452-456, July/ 
August, 1981. 1 Fig, 11 Ref. Translated from 
Vodnye Resursy, No 4, p 174-179, July/August, 
1981. 


Descriptors: *Phytoplankton, *Self-purification, 
*Eutrophication, Water pollution effects, Water 
quality, Northern Donets-Donbas Canal, Canals, 
Diatoms, Nutrients, Algae, Organic matter, Heter- 
otrophic bacteria, Bacteria, Biological oxygen 
demand, Stephanodiscus hantzshii, Cyanophyta, 
*USSR 


The phytoplankton of the flatland, river-fed 
Northern Donets-Donbas Canal, USSR, was domi- 
nated by diatoms, particularly Stephanodiscus 
hantzshii Grun., in the winter-spring period. The 
maximum number of S. hantzshii was 19,400- 
108,000 cells per ml during 1969-78, except for 
1976, when the number did not exceed 5900 cells 
per ml. In some years several species of blue-green 
algae entered the canal from the Krasnooskol’skoe 
Reservoir, the incoming water containing from 
17,900 to 223,800 blue-green algal cells per ml. 
During the periods of bloom water quality im- 
proved due to uptake of biogenic elements by the 
algae. Levels of ammonium, nitrite, nitrate, silicon, 
Fe, and phosphate were less than levels in incom- 
ing water. However, the organic matter compris- 
ing the phytoplankton greatly increased the load 
on water treatment plants, to a total of 52.8 tons 
per day fresh weight on one occasion. Although 
BODS increased during algal blooms, the relation- 
ship was not directly proportional. Generally the 


BOD in water leaving the canal was 10-99% great- 
er than that entering it; on extreme occasions 133% 
and 214% increases were observed. In the pres- 
ence of negligible diatom populations there was a 
19-24% decrease in organic matter in outflowing 
water compared with inflowing water. As the dia- 
toms died and decomposed, heterotrophic bacteria 
increased in number to 35-194% greater than in 
incoming water. These values were up to 14 times 
higher on certain occasions. Blue-green algae af- 
fected water quality similarly, but to a lesser 
degree, because they exist in lesser numbers. 
(Cassar-FRC) 

W82-06987 


HYPEREUTROPHICATION OF AN 
IAN ALPINE LAKE, 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
E. A. Laws, and A. H. Woodcock. 

Pacific Science, Vol 35, No 3, p 257-261, July, 
1981. 1 Fig, 1 Tab, 17 Ref. 


HAWAI- 


Descriptors: *Eutrophication, *Drought, *Water 
level fluctuations, *Phytoplankton, Lakes, Eutro- 
phied lakes, Mountain lakes, Alpine regions, 
Perched groundwater, Groundwater movement, 
Chlorophyll a, Nutrients, Interstitial water, Volca- 
nos, Lake Waiau, *Hawaii, Nitrogen, Algae, Water 
pollution effects. 


A drought during 1976-78 caused hypereutrophica- 
tion in Lake Waiau, Hawaii, a small perched alpine 
lake near the top of the dormant volcano, Mauna 
Kea. This lake is remote from human influence. 
The volume of the lake decreased from 11,600 cu 
m to 3,700 cu m from May 1977 to March 1978. 
The lake level dropped from the normal yearly 
low of 25-30 cm below the overflow level to 180 
cm below overflow in 1978. August chlorophyll a 
concentrations were (in mg per cu m): 17 in 1977, 
6800 in 1978, 413 in 1979, and 280 in 1980. The 
usual phytoplankton community of diatoms and 
chlorophytes was replaced by an almost complete 
monoculture of the chlorophyte Nannochloris ba- 
cillaris. Nutrients to support this bloom were sup- 
plied by inflow of nutrient-rich interstitial water, 
especially in the nearshore areas, as a result of a 20- 
70 cm hydrostatic head between the perched 
groundwater around the lake and the lake surface. 
Two years after the drought’s end, chlorophyll a 
levels were still higher than predrought levels. 
(Cassar-FRC) 

W82-06991 
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A NOTE ON THE EFFECT OF CHLORINA- 
TION OF SEWAGE EFFLUENTS ON FAECAL 
COLIFORM TO FAECAL STREPTOCOCCI 
RATIOS IN THE DIFFERENTIATION OF 
FAECAL POLLUTION SOURCES, 

Hydrological Research Inst., Pretoria (South 
Africa). 

P. A. E. Rosser, and D. P. Sartory. 

Water S. A., Vol 8, No 1, p 66-68, January, 1982. 1 
Fig, 1 Tab, 10 Ref. 


Descriptors: *Chlorinatiion, *Sewage bacteria, 
Bacteria, Coliforms, Streptococci, Wastewater 
treatment, Disinfection, Microbiological analysis, 
Water pollution sources, Effluents, Secondary 
wastewater treatment, Feces. 


Data are presented on the effect of chlorination of 
purified sewage effluents on fecal coliform 
(FC):fecal steptococci (FS) ratios. Samples were 
routinely collected over a period of six months 
from the sewage works northeast of Pretoria, cov- 
ering periods before and after commencement of 
chlorination of the effluent. Secondary purified 
unchlorinated sewage effluent samples were also 
collected from this sewage works for study. Re- 
sults indicate that fecal streptococci are more resis- 
tant to chlorination than are fecal coliforms. This 
greater resistance to chlorine by fecal streptococci 
results in a significant lowering of the FC:FS ratio 
following chlorination of purified sewage effluents. 
When purified effluents are chlorinated, greatly 
reduced FC:FS ratios are recorded, in some cases 
indicating animal fecal pollution from a domestic 
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sewage source. Thus the indicative power of the 
PC:FS ratio to differentiate pollution types is abro- 
gated. Under present circumstances, where even 
small scale sewage works chlorinate their effluent, 
the use of the FC:FS ratio to predict fecal pollu- 
tion type must be treated with great caution. 
(Baker-FRC) 

W82-05902 


WASTEWATER REUSE USING MICROGRAS 
DISPERSION STRIPPING, 

Shaler (Amos J.), Inc., State College, PA. 

A. J. Shaler. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243353, 
Price codes: A09 in paper copy, AO] in microfiche. 
Report OWRT/RU-81/4, May 1981. 180 p, 29 Fig, 
46 Tab, 35 Ref, 4 Append. OWRT-C-802620- 
R(8807)(1). 


Descriptors: *Water reuse, *Flotation, 
*Wastewater treatment, *Industrial wastewater, 
Water quality control, *Water pollution preven- 
tion, Industrial development, Process control, In- 
dustrial wastes, Water treatment, Design criteria, 
Water quality, Pollutants, Water pollution treat- 
ment, Environmental control, Water pollution 
sources, Liquid wastes, Wastewater management. 


Investigation was made of micro gas dispersion 
(MGD) flotation of heavily-loaded complex 
wastewaters, a new flotation process, which fo- 
cused on wastes from an industrial laundry since 
they represented the kinds of mixed contamina- 
tions found in wastes from the laundry’s industrial 
clients. Wastewaters from some client plants and 
from nonlaundry clients which produce simpler 
but more heavily-laden wastewaters were also 
studied. The overall investigation sought to pro- 
duce a recyclable effluent. All wastewaters were 
successfully clarified in two flotation steps. This 
process (tested in test-tube batteries, separating 
funnels, and in a two-column test stand) included 
automatic pH correction, flotation with an MGD, 
a second pH correction, and a second MGD flota- 
tion. Optimum composition of the MGDs were 
sought. The successful MGDs contained 40-60% 
air by volume, water which became recycled, 
about 100 ppm of surfactants, and about 1000 ppm 
of a flocculant. For industrial laundry wastewaters, 
non-metallic contaminants were reduced from 
thousands of ppm at removal ratios of 3-275 (67- 
99.6% removal); metallic constituents were re- 
duced from up to 25 ppm at ratios up to 10,000 
(99.99% removal). Wastewaters from other 
sources were generally more easily clarified. (Zie- 
linski- MAXIMA) 

W82-05911 


ENVIRONMENTAL ASPECTS OF SOME AL- 
TERNATIVE PULP BLEACHING TECHIQUES, 
North Carolina State Univ. at Raleigh. Dept. of 
Wood and Paper Science. 

P. B. Belt, T. W. Joyce, and H-M. Chang. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243379, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No 175, November 1981. 97 p, 12 Fig, 25 
Tab, 71 Ref, 5 Append. OWRT A-116-NC(1), 14- 
34-0001-0135. 


Descriptors: *Pulp washing, Pine trees, *Chlorina- 
tion, *Bleaching wastes, Pulp and paper industry, 
Kraft mills, *Pulp wastes, Industrial wastes, Chlo- 
rine, Pollutants, Water pollution sources, Water 
pollution control, Effluents, Tensile strength, En- 
vironmental control, Water quality control, 
*Wastewater treatment. 


The strength and effluent characteristics of var- 
iously bleached southern pine kraft pulps were 
assessed. High-brightness pulps were produced in 
sequences of chlorination (C), alkaline extraction 
(E) and chlorine dioxide (C) treatment, with/with- 
out oxygen pre-bleaching. Sequences used were 
CEDED (conventional bleaching) and CED 
(oxygen pre-bleaching), with first-stage sequential 
chlorine dioxide substitution. Effleunts from the 
various stages were tested for BOD, COD, color, 
chlorides, mutagenicity and Daphnia toxicity. sim- 





ulated whole mill effluents for each sequence were 
applied to bench-scale aerated lagoons to assess 
their biological treatability in a conventional 
wastewater treatment system. The results indicated 
that substantial pollutant output reductions can be 
achieved by use of oxygen bleaching and total 
recycle of the oxygen stage effluent: Use of D in 
the first stage chlorination had little effect on BOD 
and COD. Effluents from the aerated lagoon were 
non-toxic and non-mutagenic. The results of pulp 
strength tests indicated that oxygen pre-bleaching 
successfully produces a high-brightness pulp with 
strength characteristics similar to that produced by 
conventional bleaching sequences. (Zielinski- 
MASIMA) 

W82-05913 


UV DISINFECTION FOR ONSITE SAND 
FILTER EFFLUENT, 

Maine Univ. at Orono. Dept. of Civil Engineering. 
J. D. Lowry, and S. Romatzick. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243601, 
Price codes: A03 in paper copy, AO1 in microfiche. 
May, 1982. 32 p, 11 Fig, 1 Tab, 9 Ref. OWRT A- 
051-ME(1). 


Descriptors: *Disinfection, effluents, *Sand filters, 
*Wastewater treatment, *Ultraviolet disinfection, 
Cost analysis, *Cost comparisons, Feasibility stud- 
ies. 


The technical and economic feasibility of using 
ultraviolet (uv) light as a viable alternative to 
chlorine as the required disinfectant for onsite sand 
filter effluents discharged to surface waters in 
Maine was determined. To obtain a reliable cross 
section of performance for sand filters in Maine, 74 
filters were selected for an effluent characteriza- 
tion program. The effluent characterization study 
allowed general conclusions to be made with 
regard to the potential of uv disinfection. A simple 
suspended lamp uv disinfection unit was designed, 
constructed, and tested in the laboratory and in the 
field. The efficiency of the uv disinfection unit was 
determined through field testing at 10 of the 74 
sand filter sites used in the effluent characterization 
program. The 10 test sites accurately reflected the 
broad spectrum of effluent quality that exists in the 
field, ensuring that the results of the study would 
be generally applicable to all sand filters. Perform- 
ance testing demonstrated that the suspended lamp 
disinfection unit is capable of nearly complete dis- 
infection for fecal coliform over the range of efflu- 
ent quality which exists in the field. An economic 
comparison of the uv unit vs. the tablet chlorinator 
demonstrated that the initial equipment costs for 
the two systems are approximately equal; however, 
the annual operating cost for the uv unit is less 
than for the tablet chlorinator. In addition, the 
maintenance requirements and potential field prob- 
lems were estimated to be far fewer than those 
associated with a tablet chlorinator. (Author ab- 
stract) 

W82-05937 


WASTE TREATMENT SYSTEM RETROFIT- 
TED WITHIN DEADLINE, 

B. B. Hall, T. L. Shepard, and P. A. Peterson. 
Power Engineering, Vol 86, No 5, p 58-59, May 
1982. 1 Fig, 2 Tab. 


Descriptors: *Wastewater treatment, ‘*Electric 
powerplants, *Chemical treatment, Effluent limita- 
tions, Coal, Chemical precipitation, Settling basins, 
Air pollution, Fly ash, Filtration, Vacuum filters, 
Weirs, Wastewater facilities, Waste disposal, *Min- 
nesota. 


In 1975, the Minnesota Pollution Control Agency 
issued a permit authorizing the wastewater dis- 
charges from the Fox Lake power station of the 
Interstate Power Company in accordance with the 
limitations of the Federal Water Pollution Control 
Act. In 1979, Litz, Daily and Brain studied the 
discharge requirements of the power plants practi- 
cal and economical way to handle wastes. It was 
decided that a new treatment facility costing over 
$1.5 million would be fully retrofitted by March 
1981. Under the new system, each waste stream 
will be handled separately. Dry flyash handling 
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Waste Treatment Processes—Group 5D 


was recommended for potential resale to concrete 
mix plants, while treatment of boiler blowdown 
and air heater washwater is carried out by chemi- 
cal precipitation and filtration in batch treatment. 
After precipitation, the wastewater is pumped 
from an equalization basin to a diatomaceous earth 
precoat vacuum filter which combines other mis- 
cellaneous wastes before discharge to the lake. 
Diversion channels were constructed around the 
coal storage area to collect rainfall runoff, while a 
retention basin was provided for the settling of 
suspended solids from the runoff. An overflow 
weir was included at the outlet of the basin to 
regulate the discharge and control the carryover of 
coal fines. (Geiger-FRC) 

W82-05947 


NITROGEN REMOVAL IN CONTINUOUS- 
FLOW SEQUENTIALLY AEREATED ACTI- 
VATED SLUDGE SYSTEMS, 

State Pollution Control Commission, Sydney (Aus- 
tralia). 

M. C. Goronszy, and D. Barnes. 

Process Biochemistry, Vol 17, No 1, p 13-19, Janu- 
ary/February, 1982. 5 Fig, 4 Tab, 36 Ref. 


Descriptors: *Activated sludge process, *Denitrifi- 
cation, *Nitrification, *Wastewater treatment, Ni- 
trogen removal, Aerobic conditions, Anaerobic 
conditions, Dissolved oxygen, Nitrates, Oxygen 
uptake, Organic loading, Ammonia, Aeration, 
Temperature effects. 


A 3-year study on nitrogen removal in full scale 
continuous activated sludge systems used intermit- 
tent aerobic-anoxic conditions and domestic 
wastewater as a carbon source and electron donor. 
The plant operated in four 6-hour cycles. Mean 
total N. removals were greater than 85%, with 
most off the residual N in the organic form; residu- 
al ammonia-N was zero or nearly zero. Tempera- 
tures below 10 C reduced removal efficiencies by 
about 10%. When the dissolved oxygen concentra- 
tions present during the aerobic sequence (opti- 
mum 4 mg per liter) were adjusted to the applied 
organic load, anoxic conditions were maximized. 
In a conventional system using methanol and a 
sludge with a denitrification rate of 12 g nitrate N 
per g MLSS per day at 25 C, an anoxic retention 
time of 2 hours (of the 6 hour cycle) was necessary 
to denitrify 25 mg per liter of Nitrate in 24 hrs. In 
the continuous feed sequential system a total of 28 
g of oxidized N can be denitrified every 24 hours 
during the anoxic sequence with a food/microor- 
ganism ratio of 0.05 and an average denitrification 
rate of 0.03 kg nitrate-N per kg MLSS per day. 
Additional denitrification occurs during the aero- 
bic sequence for a total of 35 mg per liter per day. 
(Cassar-FRC) 

W82-05950 


SOLVING A POOR OXYGEN 
PROBLEM. 


Public Works, Vol 113, No 5, p 88, May, 1982. 


TRANSFER 


Descriptors: *Oxygen transfer, *Aeration, 
*Wastewater treatment, Energy, Diffusers, Monte- 
cito, *California, Cost analysis. 


An investment of $17,000 saved $19,000 in energy 
costs the first year at the Montecito, California, 
wastewater treatment plant. The extended aeration 
plant receives somewhat more. than its 0.75 mgd 
capacity. As a result adequate dissolved oxygen 
was hard to maintain in the reactors during 1978- 
79. The existing 392 coarse bubble diffusers were 
replaced with FMC Corporation SP35 Pearlcomb 
fine bubble diffusers. In addition to saving energy 
costs for blower operation, blower wear has been 
reduced and clogging of diffusers has been elimi- 
nated. (Cassar-FRC) 

W82-05952 


HIGH RATE BIOLOGICAL TREATMENT OF 
TMP EFFLUENT, 

Eco-Research Ltd., Inc., Point-Claire (Quebec). 
S. M. Shere, and P. G. Daly. 

Pulp and Paper Canada, Vol 83, Convention Issue, 
p 62-66, March, 1982. 1 Fig, 6 Tab, 15 Ref. 
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Descriptors: *Pulp and paper industry, *Biological 
treatment, *Toxicity, Fish, Trout, Mortality, 
*Wastewater treatment, Industrial wastewater, 
Mixing, Oxygenation, *Thermomechanical pulping 
process, *Pulp wastes. 


Wastewater from the thermomechanical pulping 
process (TMP) was treated biologically in a labo- 
ratory aerobic fermenter using high oxygen con- 
centrations (above 3 mg per liter) and rapid mixing 
(900 rpm and Reynlds number greater than 
100,000). The pH and temperature were main- 
tained at 7.0 and 30 C, respectively. Total BOD 
removal was 96% at food/microorganism ratios of 
0.9-1.7 per day and 74% at ratio of 3.6-4.5. Total 
COD removals were 80% amd 61%, respectively. 
Raw wastewater contained 1000 mg per liter total 
BOD and 2650 mg per liter total COD. In toxicity 
tests juvenile rainbow trout suffered 100% mortal- 
ity when exposed to 18% influent for 96 hours. No 
mortality was seen in fish exposed to 100% effluent 
for the same time. (Cassar-FRC) 

W82-05955 


COPPER REMOVAL BY AN ADSORBING 
COLLOID FOAM FLOTATION PILOT PLANT, 
Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

G. McIntyre, J. J. Rodriguez, and E. L. 
Thackston. 

Separation Science and Technology, Vol 17, No 2, 
p 359-367, 1982. 1 Fig, 7 Tab, 7 Ref. 


Descriptors: *Wastewater treatment, *Copper, 
Heavy metals, Industrial wastes, *Metal-finishing 
wastes, Metals, Colloids, Adsorption, Separation 
techniques, Recycling, *Foam separation, *Flota- 
tion. 


A project was designed to test the foam flotation 
process on metal plating wastes. The results ob- 
tained by a large continuous flow pilot plant treat- 
ing a simulated copper-bearing waste are present- 
ed. Ferric chloride was added to the wastewater to 
form a ferric hydroxide precipitate which acted as 
the adsorbent in the adsorption process. Adjust- 
ment of the pH was accomplished using sodium 
hydroxide, and sodium lauryl] sulfate was the sur- 
factant. Simulated copper bearing wastewaters 
were prepared by dissolving copper sulfate in tap 
water, then adjusting the pH to prevent the pre- 
cipitation of copper carbonate. The variables 
having an influence on the efficiency of the system 
which were studied are pH, Fe(III) and sodium 
lauryl sulfate concentrations, wastewater hydraulic 
loading rate, ionic strength, and air flow rate. At 
pH values higher than 7.4, the decrease in flotation 
efficiency leads to the presence of some ferric 
hydroxide in the effluent. The optimum Fe(III) 
concentration seems to be between 90 and 100 mg/ 
liter. For sodium laury] sulfate the concentration of 
15 mg/liter seemed sufficient to maintain a good, 
stable foam pattern in the column. Increasing the 
hydraulic loading rate let to a decrease in copper 
removal efficiency. Air flow rates of 11 to 13 
nitrogen cubic meters/square meter/hour were 
sufficient to provide a good performance of the 
flotation column. Increasing ionic strength has a 
negative influence on the treatment efficiency. 
Good results were achieved up to 0.5 M sodium 
chloride concentrations. The results indicate that 
sodium lauryl sulfate recovery from the foamate 
and recycling back to the system are possible after 
sodium hydroxide treatment. (Baker-FRC) 
W82-05960 


RECOVERY OF FINE-PARTICLE COAL BY 
COLLOID FLOTATION, 
Ohio State Univ., Columbus. 
Center. 

A. J. Rubin, and R. J. Kramer, III. 

Separation Science and Technology, Vol 17, No 4, 
p 535-560, 1982. 11 Fig, 35 Ref. 


Water Resources 


Descriptors: *Coal, *Flotation, *Mine wastes, 
*Colloids, Bubbles, *Wastewater treatment, Sur- 
factants, Wash water. 


Colloid flotation was applied to removal of ex- 
tremely small coal particles from wash water prior 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


to discharge into receiving waters. The process 
used micro-bubbles generated at low nitrogen gas 
flow rates. Oxidized coal particles had greater 
negative mobility and an isoelectric point at a 
lower pH than unoxidized coal. 
Hexadecyltrimethylammonium bromide (CTAB), 
a cationic surface collector, successfully adsorbed 
the negatively charged coal particles. Sodium 
lauryl sulfate, an anionic surfactant, was ineffective 
in flotation. At CTAB doses of 10 mg per liter and 
less, foaming was poor, especially at higher pH. At 
25 mg per liter CTAB foam was stable at all pH. 
The pH, gas flow rate, and frother (ethanol) dose 
were varied to study the effects of these param- 
eters on flotation. Rates of removal were greatest 
at low pH. At 60 min recoveries were 80-90% at 
pH 1.52 and 2.50, 20-25% at pH 5.35 and 8.50. At 
pH 3.50 an irregular removal pattern occurred, 
with eventual 90% removal. Foaming was maxi- 
mum at pH 1.52 and 2.50, absent at 5.35 and 8.50, 
and slow to form at pH 3.50. Greater gas flow 
rates improved coal removal. Recovery was 100% 
in 20 min at 62 ml per min, 100% in 50 min at 31 
ml per min, and 80% in 60 min at 16 ml per min. 
Varying the doses of frother showed that 100% 
removal was attained in 25 min at 1.71 ml per 400 
ml coal suspension, in 50 min at 0.95 ml, and at > 
80 min a 0.44 ml. No foam formed with 0.29 ml 
frother. (Cassar-FRC) 

W82-05961 


REMOVAL OF HEAVY METALS FROM 
AQUEOUS SOLUTIONS USING MICROGAS 
DISPERSIONS, 

Rhode Island Univ., Kingston. 

S. Ciriello, S. M. Barnett, and F. J. DeLuise. 
Separation Science and Technology, Vol 17, No 4, 
p 521-534, 1982. 7 Fig, 3 Tab, 12 Ref. 


Descriptors: Metals, *Metal-finishing wastes, *Flo- 
tation, *Heavy metals, Chromium, Nickel, Copper, 
Lead, Zinc, Iron, *Wastewater treatment, Industri- 
al wastewater, Bubbles, Chitosan, Chelation, Sur- 
factants, Jewelry industry, *Microgas dispersions. 


Batch flotation using microgas dispersions was 
used to remove heavy metals from individual solu- 
tions and from industrial plating effluents. Either 
ethylhexadecyldimethylammonium bromide _ or 
sodium dodecylbenzene sulfonate at 300 ppm was 
used to prepare the bubble structure. Removal was 
highest in the pH range 6-10, depending on the 
metal. Initial concentrations and % removals from 
individual solutions were; Cu, 8.46ppm, 100%; Ni, 
19.50 ppm, 98.5%; Zn, 18.11 ppm, 95.1%;Cr, 10.10 
ppm, 26.7% and Pb, 10.92 ppm, 79.1%. In a synth- 
ethic mixed metal wastewater containing about 10 
ppm each of Cu, Ni, and Zn, 3.80 ppm of Cr, and 
0.233 ppm Pb, removals were 95-98% for Cu, Ni, 
and Zn, 20.8% for Cr, and 100% for Pb. In a 
wastewater effluent from a plating plant with 0.1- 
2.6 ppm each, Cu, Ni, Fe, Cr, and Zn removals 
were 14.1-84.5%. Chitosan improved removals to 
50.9-100% in another sample containing 0.2-3.9 
ppm each of Cu, Ni, Fe, Cr, and Zn. Reducing 
hexavalent Cr to the trivalent state using sodium 
sulfite produced removal efficiencies of > 90% for 
all 5 metals tested (Cu, Cr, Ni, Zn, and Pb). 
(Cassar-FRC) 

W82-05962 


SOIL AND GROUNDWATER CHANGES 
UNDER LAND TREATMENT OF 
WASTEWATER, 

Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

A. R. Overman, and W. G. Leseman. 

Transactions of the ASAE, Vol 25, No 2, p 381- 
387, March/April, 1982. 9 Fig, 9 Tab, 15 Ref. 


Descriptors: *Land application, *Wastewater irri- 
gation, *Groundwater pollution, Fate of pollut- 
ants, Wastewater disposal, Land disposal, Munici- 
pal wastewater, Wastewater treatment, Tallahas- 
see, *Florida, Nitrates, Soil disposal fields, Grasses, 
Nutrients, Hydrogen ion concentration, Potassium, 
Sodium, Calcium, Magnesium, Phosphorus. 


Municipal wastewater effluent from the Tallahas- 
see, Florida, treatment plant was applied to sandy 
soil planted to various grasses. The appplication 


was started in 1966. The characteristics of 
wastewater, soil, and groundwater were measured 
starting in 1971. Essentially all suspended soils, 
BOD, fecal bacteria, and phosphorous were re- 
moved by the soil. Water in a field well had an 
average pH of 7.7, 49 mg per liter chloride, and 
18.6 mg per liter N (mostly nitrate) compared with 
the background well water of 8.3 pH, 2 mg per 
liter chloride, and < 1 mg per liter nitrate. The 
31.3 mg per liter total N in the effluent was re- 
duced to 1816 mg per liter by bacterial reduction 
and plant uptake. The coastal bermuda grass plot 
removed more N from the effluent than the plot 
with mixed vegetation. Ca passed through the soil 
unchanged. K was removed by the crop. Soil pH 
(5.8-6.3) was essentially constant with depth and 
intermediate between background soil of pH 5.5 
and effluent of pH 7.5. The sum of extractable 
bases decreased with depth, exchangeable K and 
Na were constant with depth, and Ca and Mg 
decreased slightly with depth. At an irrigation rate 
of 20 cm per week, nitrate entered the ground- 
water, exceeding the drinking water standard of 10 
mg per liter. (Cassar-FRC) 

W82-05964 


CARBON-DIOXIDE NEUTRALIZATION OF 
AN ALKALINE EFFLUENT, 

Diamond Shamrock Corp., Muscle Shoals, AL. 
M. J. Griffith, and D. B. Burgener. 

Industrial Wastes, Vol 28, No 2, p 18, 24-45, 
March/April, 1982. 3 Fig. 


Descriptors: *Wastewater treatment, *Neutraliza- 
tion, *Carbon dioxide, Design criteria, Effluent 
streams, Alkalinity, Industrial wastewater, Ala- 
bama. 


A chloralkali plant in Muscle Shoals, Alabama, 
located on a 60 acre site adjacent to the Tennessee 
River has been converted from a manually con- 
trolled sulfuric acid pH control system for neutral- 
izing the effluent to an automatic carbon dioxide 
process which is engineered to treat the caustic 
plant effluent before releasing it into the nearby 
river. The control system has allowed the plant to 
reduce the pH of 17 mgd of wastewater from a 
maximum of 11.75 down to 8.3, well within the 6.0 
to 9.0 pH limits. This was done at lower cost than 
with a conventional acit treatment system. The 
availability of carbon dioxide, particularly during 
the winter months, was one factor influencing the 
decision, as the system had to operate continuous- 
ly. The only disadvantage of using carbon dioxide 
is that it tends to lower the dissolved oxygen 
content to about 4.5% at the point of injection; this 
is not considered a problem in this application. The 
plant uses a unique sidestream pH control system 
to reduce the amount of carbon dioxide lost to the 
atmosphere by mixing a small volume of highly 
carbonated water with the remaining effluent flow. 
Since the pH is controlled with a supersaturated 
carbon dioxide-water solution, there is little of this 
gas being released from the discharge manifold 
into the effluent stream, and thus losses are negligi- 
ble. The sidestream injection manifold is probably 
the simplest and most important component of the 
entire system. Extensive laboratory and on-site 
testing were performed to determine the direction, 
size and layout of the 20 removable orifices on the 
manifold. The system has performed in accordance 
with design parameters since its installation in 
1978. (Baker-FRC) 

W82-05973 


COMMON FACILITY TREATMENT OF IN- 
DUSTRIAL WASTEWATERS, 
Gulf Coast Waste Disposal Authority, Houston, 


TX. 

J. P. Teller. 

Industrial Wastes, Vol 28, No 2, p 26-28, March/ 
April, 1982. 1 Fig, 1 Tab. 


Descriptors: *Wastewater treatment, *Industrial 
wastes, Design criteria, Secondary wastewater 
treatment, Activated sludge process, *Texas. 


The Gulf Coast Waste Disposal Authority concen- 
trates on the disposal of wastewater, both munici- 
pal and industrial, and on the disposal of industrial 
solid wastes. The range of authority spans three 
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counties, Chambers, Galveston, and Harris. Wastes 
from various sources are combined in different 
ways but treated at the same facility. In addition to 
industrial wastes the authority operates 26 munici- 
pal plants, seven of which are centralized for joint 
treatment. A case history of the Washburn Tunnel 
Facility is presented as an example of the process 
of developing a joint waste treatment program. 
The advantages of the joint approach to treatment 
include tax-free capital investment, ad-valorem tax 
exemption, sales tax-free purchases, savings in 
chemical costs, and the elimination of multiple 
laboratory functions. At the Washburn Tunnel Fa- 
cility secondary treatment is provided for up to 52 
mgd. This represents one-third of the industrial 
biological demand produced by Houston Ship 
Channel Industries. The activated sludge process 
removed 95% of the biochemical oxygen demand 
and 90% of suspended solids coming into the plant. 
Organic pollutants are brought into contact with 
bacteria and converted to harmless carbon dioxide, 
water and more bacteria. Regional waste treatment 
faciliies can work and yield a cost effective pro- 
gram for joint industrial waste treatment through 
careful planning and attention to detail. (Baker- 


W82-05974 


WASTEWATER TREATMENT AT AN ELEC- 
TRICAL GENERATION STATION, 

Illinois Power Company, Decatur. 

R. W. Walden. 

Industrial Wastes, Vol 28, No 2, p 14-17, March/ 
April, 1982. 1 Fig, 3 Tab. 


Descriptors: *Wastewater treatment, *Electric 
power production, Hydroelectric power, Industrial 
wastes, Effluents, Water quality, Aeration, Chlor- 
ination, Ponds, Lagoons, Powerplants, *Illinois, 
Regulations. 


The plan used by the Illinois Power Company in 
achieving compliance with water pollution control 
limitations revolves around the combining of var- 
ious wastewater streams at coal burnign sites. For 
example, fly ash sluice waters and certain plant 
wastewaters have flocculation properties which 
aid in the cleanup of other wastewater streams 
when all are joined within the ash pond system. 
Other benefits of this approach include the oper- 
ation of a complete water analysis laboratory, the 
minimum use of remote monitoring and control 
equipment needed for compliance, and the result- 
ing cost effective installation, operation and main- 
tenance methods associated with water pollution 
control efforts. The ash pond system was designed 
to include a majoy collection pond followed by 
two clarification ponds in series to control total 
suspended solids. A former sanitary treatment fa- 
cility was replaced by an extended aeration system 
such that the sanitary effluent regularly satisfies the 
limits of 30 ppm for BOD-S5, 30 ppm total suspend- 
ed solids, 200 counts per 100 ml for fecal coliforms, 
0.75 ppm for total chlorine residual and pH range 
of 6 to 9. The original units at the Havana Power 
Station, adjacent to the Illinois River system, have 
once-through river water cooling condensers. At 
the powerplant, a small portion of the low sulfur 
fly ash generated tends to float. Most of it is 
trapped in the first two ponds and appears as a 
white substance around pond shorelines. A carbon 
dioxide system has been installed for controlling 
ash pond pH during temporary excursions in plant 
operations. (Baker-FRC) 

W82-05975 


VERIFICATION OF A MODEL FOR FOAM 
FLOTATION COLUMN OPERATION, 
Vanderbilt Univ., Nashville, TN. 

J. E. Kiefer, J. Rodriguez, G. McIntyre, E. L. 
Thackston, and D. J. Wilson. 

Separation Science and Technology, Vol 17, No 3, 
p 453-563, 1982. 6 Fig, 2 Tab, 8 Ref. 


Descriptors: *Water analysis, *Model studies, Sur- 
factants, Effluents, Foam separation, *Wastewater 
treatment, *Foam flotation. 


Experimental data were collected during testing of 
the validity of a mathematical model for the time- 





dependent operation of a continuous flow floating 
column for industiral wastewater treatment. The 
surfactant being removed was sodium lauryl sulfate 
(NLS). A comparison was made of the responses 
of the column in steady-state operation and under 
the influence of rectangular pulses in terms of NLS 
concentration and of hydraulic loading rate with 
the results of computer simulation. Under all con- 
ditions effluent surfactant concentrations were well 
simulated. The fraction of liquid in the Plateau 
borders varied somewhat with the hydraulic load- 
ing rate, thus causing some discrepancy between 
calculated and observed collapsed foamate flow 
rates. It is noted that for a model which describes 
the column operation exactly, one must develop an 
expression for the fraction of liquid in the Plateau 
borders which depends on factors such as the total 
liquid fraction and the particulate concentration. 
Since effluent concentration is almost independent 
of this parameter, this expression is not needed to 
make the model useful as presented in this paper. 
Another addition which would improve the model 
would be to account for the mixing in the liquid 
pool below the air disperser. Such a change would 
allow one to predict more accurately the effluent 
concentration as a function of time as the influent 
conditions are abruptly changed. (Baker-FRC) 
W82-06001 


IMMOBILIZED MICROBES AND A HIGH- 
RATE, CONTINUOUS WASTE PROCESSOR 
FOR THE PRODUCTION OF HIGH BTU GAS 
AND THE REDUCTION OF POLLUTANTS, 
Corning Glass Works, NY. Research and Develop- 
ment Labs. 

R. A. Messing. 

Biotechnology and Bioengineering, Vol 24, No 5, 
p 1115-1123, May, 1982. 3 Fig, 1 Tab, 6 Ref. 


Descriptors: *Anaerobic digestion, *Methane bac- 
teria, *Porous media, Ceramics, Wastewater treat- 
ment, *Biological treatment, Bacteria, Carbon 
dioxide. 


A very efficient reactor for anaerobic digestion of 
sewage was based on microbes densely packed 
within the pores of controlled-pore ceramics. 
Some of the ceramic materials used were extruded 
Cordierite (pore diameter, 1-9 microns), Duralite 
Noire extruded brick (pore diameter 0.8-30 mi- 
crons), and insulating firebrick (pore diameter 2-15 
microns). Pore volumes were 0.29-1.0 cu cm per g. 
Laboratory-scale two-stage reactors consisted of 
the vertically mounted hydrolytic-redox stage, 
which reduced the size of the waste molecules 
(cellulose, protein), and the horizontally mounted 
anaerobic digestion stage, which converted the 
small molecules of carbon dioxide, acetic acid, etc. 
to methane. These reactors have operated continu- 
ously for 2 years, efficiently converting carbon to 
methane. The reactors were operated at 20, 30, and 
40 C for residence times of 2-5.5 hours. Total COD 
of the sewage was 800-2600 mg per liter. 32-54% 
of the influent carbon was recovered as methane, 
and total COD reduction was 63-89%. The result- 
ing gas was 90% methane and < 5% CO2. 
(Cassar-FRC) 

W82-06005 


MODIFIED SLUDGE DIGESTION WITH IM- 
PROVED GAS YIELD (MODIFIZIERTE 
SCHLAMMFAULUNG MIT VERBESSERTER 
GASAUSBEUTE). 

Wasser, Luft und Betrieb, Vol 26, No 1/2, p 24-25, 
1982. 1 Fig. (No English summary). 


Descriptors: *Sludge digestion, *Anaerobic diges- 
tion, *Energy conversion, Heat exchangers, 
*Wastewater treatment, Biodegradation, Biological 
treatment, Costs, Pendulum mixer, Zenith-Biomax 
system. 


A modified system of anaerobic alkaline sludge 
digestion, the Zenith Biomax, is described. The 
system seeks to reduce energy costs as well as 
investment and maintenance costs and allows for 
the addition of prepasteurization capabilities. The 
heat supply is built exclusively on external heat- 
exchanger systems. The system is equipped to 
allow loading of fresh sludge to correspond to 
energy demand, resulting in maximal energy yield. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


The Biomax system is also capable of enabling the 
user to calculate energy demand in advance. A 
special method of turning the digestion tank, 
which is highly significant with regard to gas yield 
and digestion time, was developed: the Zenith pen- 
dulum mixer. This provides a settling and thicken- 
ing zone in the bottom area of the digestion tank. 
Through the centrifugal effect in the turning zone 
the sedimentation of mineralized substances is mar- 
kedly improved, and the proportion of mineralized 
substances in the end product greater. A further 
advantage of the pendulum mixer is that movement 
in the main sluice runs from bottom to top. This 
must be reversed occasionally for technical rea- 
sons, and the dual tangential outflow results in 
rotation of the tank. This effect is used in the 
separation of floating sludge, which can be done 
several times daily without significantly impairing 
gas production. An optimal bacterial culture in the 
upper area of the tank and easier gas extraction is 
also achieved by using the pendulum mixer. The 
Biomax system can improve gas yield by up to 
30%. Further utilization of this gas will be eco- 
nomically feasible in larger plants. (Gish-FRC) 
W82-06024 


DOMES, BUBBLES, AND PAPER WASTE, 
Badger Paper Mills, Inc., Peshtigo, WI. 

R. Kinzel, and H. Rushton. 

Water/Engineering and Management, Vol 129, No 
4, p 47-48, April, 1982. 


Descriptors: *Pulp and paper industry, Aeration, 
*Bubbles, *Wastewater treatment, Industrial 
wastewater, Badger Paper Mills, Peshtigo, Wis- 
consin, Activated sludge process. 


The Badger Paper Mills, Inc., built a 6 mgd 
wastewater treatment plant for joint use by the mill 
and the town of Peshtigo, Wisconsin. This system 
replaced a mechanically aerated 2-lagoon plant. 
The new treatment plant incorporated a dome 
diffusion aeration system, which generates fine 
bubbles from porous ceramic diffuser domes equal- 
ly spaced on the floors of the concrete basins. The 
plant receives 95% of its waste load from the paper 
mill and 5% from municipal sources. Power costs 
have been reduced 35-40% and detention time by 
14 days compared with the lagoon system. The 
concrete basins required only one-fourth the land 
area taken by the lagoons. Splashing, spray cool- 
ing, and winter freezing, frequently problems in 
the lagoon operation, have been eliminted. Sludge 
is more easily dewatered. (Cassar-FRC) 
W82-06025 


REMOVAL OF HEAVY METALS FROM ELEC- 
TROPLATING RINSEWATERS BY PRECIPI- 
TATION, FLOCCULATION AND ULTRAFIL- 
TRATION, 

Wisconsin Univ.-Milwaukee. Dept. of Civil Engi- 
neering. 

E. R. Christensen, and J. T. Delwiche. 

Water Research, Vol 16, No 5, p 729-737, May, 
1982. 6 Fig, 8 Tab, 15 Ref. 


Descriptors: Metals, *Electroplating, Industrial 
wastewater, *Wastewater treatment, Metal-finish- 
ing wastes, *Heavy metal, Chemical precipitation, 
*Flocculation, *Filtration, *Ultrafiltration, Chro- 
mium, Copper, Zinc, Nickel, Cyanides, Sodium 
hydroxide, Iron compounds. 


Heavy metals were effectively removed from four 
separate electroplating rinsewaters by precipita- 
tion, flocculation, and ultrafiltration. Hexavalent 
Cr was first reduced to the trivalent state with 
ferrous sulfate and then precipitated with NaOH. 
Ni rinsewaters were treated with NaOH and 
FeC13 and again with NaOH. Cyanides in Cu and 
Zn rinsewaters were oxidized with NaOCl before 
precipitation of the hydroxides with FeCl3 and 
NaOH. Filtration through a plate-and-frame ultra- 
filtration apparatus with acrylic membranes of 
0.20-.80 micron pore size reduce the effluent metal 
concentrations (mg per liter) to 0.17 (trivalent Cr), 
0.26 (Ni), 0.30 (Cu), and 1.84 (Zn). Water recover- 
ies (the fraction of the feed stream that permeates 
the membrane) were: Ni,24%; Cr. 10%; Cu, 6.5% 
and Zn, 3.7%. High water recoveries were associ- 
ated with the maximum volume of filtered water in 


a given time and at a given pumping power. The 
metal levels were in good agreement with theoreti- 
cal solubility curves, except for Cu, where the 
formation of stable Cu cyanide complexes appears 
to increase the solubility by 2 orders of magnitude 
over the solubility predicted from equilibrium con- 
FRO for copper hydroxides and oxides. (Cassar- 


W82-06029 


THE MOLECULAR MASS DISTRIBUTION OF 
ORGANIC COMPOUNDS IN ACTIVATED 
SLUDGE PLANT EFFLUENT DETERMINED 
BY MEANS OF GEL PERMEATION CHROMA- 
TOGRAPHY, 

National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 5A. 
W82-06030 


EFFECT OF CHEMICAL COAGULATION ON 
ANAEROBIC DIGESTIBILITY OF ORGANIC 
MATERIALS, 

Cornell Univ., Ithaca, NY. Dept of Environmental 
Engineering. 

S. K. Dentel, and J. M. Gossett. 

Water Research, Vol 16, No 5, p 707-718, May, 
1982. 14 Fig, 5 Tab, 36 Ref. 


Descriptors: *Sludge digestion, *Coagulation, *Or- 
ganic matter, *Wastewater treatment, Digestion, 
Alum, Ferric chloride, Anaerobic digestion, Pro- 
teins, Carbohydrates, Acids, Organic acids, Amino 
acids, Chemical reactions, Phosphates, Biodegra- 
dation. 


Chemical coagulation of wastewater with alum or 
ferric chloride reduced the biodegradability of 
sludges in anaerobic digestion. This paper investi- 
gated different substrates: raw wastewater, activat- 
ed sludge, three proteins (gluten, ovalbumin, and 
zein), glycine, cellulose, glucose, butyric acid, and 
palmitic acid. In general, the sludges from the less 
water-soluble substrates and the substrates contain- 
ing readily ionizable groups were most adversely 
affected. This group included amino acids, pro- 
teins, and long chain fatty acids, but not glucose 
and butyric acids. Cellulose was moderately affect- 
ed, suggesting that physical enmeshment may be a 
factor. The observed coagultion effects were dis- 
tinct from any effects of increased loading or dif- 
ferences in pH or alkalinity and were not attributa- 
ble to toxicity, increased fixed solids concentra- 
tions, or phosphate limitation. Smaller particles 
were less easily digested than larger, settleable 
particles. During the flocculation process the or- 
ganic substrate is enmeshed in the floc, rendering it 
less susceptible to digestion. Chemical interactions 
also may affect digestibility. (Cassar-FRC) 
W82-06039 


PRODUCT INHIBITION IN THE ACID FORM- 
ING STAGE OF THE ANAEROBIC DIGES- 
TION PROCESS, 

Amsterdam Univ. (Netherlands). 

R. J. Zoetemeyer, A. J. C. M. Matthijsen, A. 
Cohen, and C. Boelhouwer. 

Water Research, Vol 16, No 5, p 633-639, May, 
1982. 5 Fig, 8 Tab, 19 Ref. 


Descriptors: *Anaerobic digestion, *Inhibition, 
*Acids, *Wastewater treatment, Volatile acids, Bu- 
tyric acid, Organic acids, Fatty acids, Organic 
compounds, Glucose, Nutrients, Kinetics, Chemi- 
cal reactions, Biodegradation, Sulfates, Carbonhy- 
drates. 


Inhibition of the anaerobic digestion process by 
formation of volatile fatty acids was studied using 
glucose as a carbon source and a complete nutrient 
medium to ensure carbon limitation. Glucose mon- 
ohydrate concentrations were 2.5, 5, 10, 30, 50, and 
75 g per liter. The main products (butyrate, ace- 
tate, and lactate) increased with increasing glucose 
concentrations; ethanol and propionate were fairly 
constant; formate was < 10 ppm C. Product re- 
coveries averaged 90%. Yields decreased from 16- 
19% at lower concentrations to 9-10% at higher 
glucose concentrations. Maximum dilution rates 
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changed from 0.46 at the lowest glucose concen- 
trations to 0.04 at the highest. A relationship was 
observed between maximum dilution rate and log 
of concentration of acids produced. At a constant 
glucose input concentration of 10 g per liter inor- 
ganic nutrients were increased from 1 to 5%. No 
reaction inhibition occurred during gradual nutri- 
ent increases, but sudden large changes caused 
reactor failure. Sulfate reduced to sulfide at sulfate 
concentrations > 140 ppm, but no inhibition was 
noted. Addition of 1100 mg C per liter butyrate to 
the reactor decreased butyrate and propionate pro- 
duction and increased lactate production. At 
higher butyrate influent levels, glucose appeared in 
the effluent, a small amount at 1700 mg C per liter 
butyrate dose and large amounts at 2500 mg C per 
liter. The reactor returned to a steady state after 3 
days. (Cassar-FRC) 

W82-06041 


QUALITATIVE AND QUANTITATIVE STUD- 
IES ON THE IN SITU ADSORPTION, DEGRA- 
DATION AND TOXICITY OF ACRYLAMIDE 
BY THE SPIKING OF THE WATERS OF TWO 
SEWAGE WORKS AND A RIVER, 

Plymouth Polytechnic (England). Dept. of Envi- 
ronmental Sciences. 

L. Brown, M. M. Rhead, D. Hill, and K. C. C. 
Bancroft. 

Water Research, Vol 16, No 5, p 579-591, May, 
1982. 1 Fig, 9 Tab, 20 Ref. 


Descriptors: *Acrylamide, *Organic compounds, 
*Toxicity, Water pollution effects, Fate of pollut- 
ants, Activated sludge process, Biological treat- 
ment, Invertebrates, Aquatic fauna, Insects, Spe- 
cies diversity, Acclimatization, Wastewater treat- 
ment, Biodegradation, Degradation, Adsorption. 


Acrylamide, a toxic monomer, was added to an 
activated sludge sewage works, a biological filter 
sewage works, and a river during the period Octo- 
ber 1979 to July 1980. Little in situ degradation of 
acrylamide occurred in the primary or final settle- 
ment tanks in either sewage plant. However, the 
high microbial activity in the activated sludge 
tanks and in the biological filter beds reduced the 
acrylamide by 50-70%. In another study acryla- 
mide was dosed into a stream for 74 days. No in 
situ loss of acrylamide by degradation or adsorp- 
tion occurred within 4-5 hours. There was an 
apparent slight increase in degradative ability of 
the micro-organisms with long-term exposure to 
acrylamide. The insect fauna in the river showed 
reduced species diversity and population size 
within 5 hours of dosing to 50 micrograms per liter 
acrylamide. After a week’s exposure only Hy- 
dropsche instabilis did not suffer adverse effects or 
total elimination. Several species recolonized 
within 4 to 8 weeks after the final acrylamide dose. 
(Cassar-FRC) 

W82-06044 


SCANNING ELECTRON MICROSCOPE EVAL- 
UATION OF ROTATING BIOLOGICAL CON- 
TACTOR BIOFILM, 

Maryland Univ., College Park. Dept. of Civil En- 
gineering. 

J. E. Alleman, J. A. Veil, and J. T. Canaday. 
Water Research, Vol 16, No 5, p 543-550, May, 
1982. 7 Fig, 2 Tab, 25 Ref. 


Descriptors: *Microscopic analysis, *Microorgan- 
isms, *Biological treatment, *Wastewater treat- 
ment, *Rotating biological contactors, Bacteria, 
Beggiatoa, Desulfovibrio, Biofilms, Sulfides, Sulfur 
bacteria, Filamentous bacteria, Heterotrophic bac- 
teria, Anaerobic bacteria, Aerobic bacteria. 


A rotating biological contactor biofilm from a 
treatment facility in Alexandria, Virginia, was ex- 
amined by scanning electron microscope to char- 
acterize the nature of filamentous surface growth. 
Layers of morphologically diverse microorganisms 
were found. The white surface layer was com- 
posed of a dense interwoven mat of bacterial fila- 
ments, dominated by Beggiatoa . The black lower 
layer contained straight and comma-shaped rods 
dominated by Desulfovibrio, a sulfide producing 
bacteria. The black color is believed to be a ferrous 
sulfide deposit. The sulfide diffuses toward the 


surface layer and serves as an energy source for 
the Beggiatoa. The filamentous growth is a symp- 
tom of reduced oxygen availablility and high sub- 
strate loadings. (Cassar-FRC) 


A RAPID METHOD FOR DETERMINING THE 
TOXICITY OF CHEMICALS TO ACTIVATED 
SLUDGE, 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

R. J. Larson, and S. L. Schaeffer. 

Water Research, Vol 16, No 5, p 675-680, May, 
1982. 4 Fig, 3 Tab, 15 Ref. 


Descriptors: *Activated sludge process, *Toxicity, 
*Inhibition, Wastewater treatment, Water pollu- 
tion effects, Mercury, Sodium azide, Hypochlor- 
ites, Dichlorophenol, Phenols, Trimethylammon- 
ium chloride, Organic compounds, Sodium hypo- 
chlorite. 


Toxicity of chemicals to activated sludge was de- 
termined by measuring inhibition of C14-labeled 
glucose uptake after 15 min. The ICS5O value (the 
concentration of chemical inhibiting uptake by 
50%) was determined by nonlinear regression anal- 
ysis of the decrease in glucose uptake as a function 
of the log of test chemical concentration. Uptake 
in the presence of both inorganic and organic 
chemicals showed significant dose-dependent de- 
creases as the concentration of test material in- 
creased. Some ICSO values (in mg per liter) were: 
3,5-dichlorophenol, 13.4; alkyl trimethyl ammoni- 
um chloride, chain length, C14-C18, 28.4; hypo- 
chlorite, 20.0; and sodium azide, 1041.8 (essentially 
nontoxic to sludge). IC50 for Hg(+ +) depended 
on the level of volatile suspended solids, decreas- 
ing from 6.1 to 1.6 mg per liter with a four-fold 
dilution. The results obtained in this study agreed 
with values from previous studies on materials 
which adversely affect wastewater treatment proc- 
esses. (Cassar-FRC) 

W82-06048 


EFFECT OF MAGNESIUM AND CALCIUM 
PRECIPITATION ON COAGULATION-FLOC- 
CULATION WITH LIME, 

Ministry of Transport and Public Work, Middel- 
burg (Netherlands). Environmental Research Div. 
J. Leentvaar, and M. Rebhun. 

Water Research, Vol 16, No 5, p 655-662, May, 
1982. 10 Fig, 5 Tab, 10 Ref. 


Descriptors: *Lime, *Magnesium hydroxide, *Co- 
agulation *Wastewater treatment, *Calcium hy- 
droxide, Chemical precipitation, Flocculation, Ad- 
sorption, Organic matter, Organic carbon. 


Two major mechanisms were demonstrated in co- 
agulation-flocculation of sewage with lime-magne- 
sium hydroxide treatment: (1) sweep coagulation 
by calcium carbonate and (2) adsorption-coagula- 
tion of stable organic colloids by magnesium hy- 
droxide. On the average, 45% of total organic 
carbon (TOC) and 85% of light absorbing matter 
were removed by calcium carbonate precipitation. 
An additional 16% TOC and 7% of light absorbing 
matter were removed by magnesium hydroxide, 
leaving a non-removable fraction of 39% of TOC 
and 8% of light absorbing matter. The relationship 
between TOC or light absorbing matter removal 
and magnesium hydroxide precipitation was ex- 
pressed as an adsorption isotherm similar to a 
Freundlich adsorption isotherm. Maximum adsorp- 
tion capacity was 1.5-3.0 mg TOC per mg Mg. 
(Cassar-FRC) 

W82-06053 


ALGAL GROWTH IN PRIMARY SETTLED 
SEWAGE--THE EFFECTS OF FIVE KEY VAR- 
IABLES, 

Commonwealth Scientific and Industrial Research 
Organization, Melbourne (Australia). 

S. Y. Ip, J. S. Bridger, C. T. Chin, W. R. B 

Martin, and W. G. C. Raper. 

Water Research, Vol 16, No 5, p 621-632, May, 
1982. 6 Fig, 5 Tab, 32 Ref. 


Descriptors: *Algal growth, *Wastewater lagoons, 
*Wastewater treatment, Photoperiodism, Tem- 


perature effects, Carbon dioxide, Nitrogen remov- 
al, Phosphorus removal, Biomass, Bicarbonates, 
Nitrates, Ammonium nitrate, Cyanophyta, Chloro- 
phyta, Algae harvesting, Productivity. 


The effects of photoperiod, temperature, carbon 
dioxide, bicarbonate, and nitrogen on algal growth 
in wastewater ponds were investigated in bench 
scale experiments at high and low levels for each 
factor. High and low levels were: photoperiod, 12 
and 6 hours; temperature, 30 and 15 C; carbon 
dioxide, 1% and 0.03%; bicarbonate, 100 mg per 
liter NaHCO3 added and sewage as received; and 
nitrogen, 30 mg per liter ammonium nitrate added 
and sewage as received. Domestic sewage from a 
Melbourne suburb was used. Photoperiod at 3240 
1x light intensity was the primary limiting factor 
on algal growth. At a retention time of 7 days, a 
total effective photoperiod of > 6 hours per day 
was required to produce algae at concentrations 
above 500 mg per liter. Increasing dissolved 
carbon dioxide levels encouraged production of 
green algae, which were unicellular and hard to 
harvest. The lower level of CO2 favored the more 
gelatinous and filamentous blue-green algae. Low 
temperature (15 C) promoted algal growth by in- 
creasing CO2 solubility. Algal production was in- 
creased by addition of carbonate and was de- 
creased by addition of excess ammonium nitrate. In 
this experiment nitrogen removal was 3 mg per 100 
mg biomass produced; phosphorus removal was 
0.5 mg per 100 mg biomass produced. (Cassar- 
FRC) 

W82-06055 


ENERGY CONSERVATION IN 
WASTEWATER PLANTS, 

New York State Energy Office, Albany. 

E. R. Bogardus. 

Clearwaters, Vol 12, No 1, p 10, 11-14, March, 
1982. 3 Fig, 3 Tab, 7 Ref. 


MUNICIPAL 


Descriptors: *Municipal wastewater, *Energy con- 
servation, Wastewater treatment, Cost analysis, 
Economic aspects, Anaerobic digestion, Mainte- 
nance, Training. 


The role of the New York State Energy Office in 
the development and coordination of an overall 
state energy program is discussed. Results of a 
recently completed Energy Office study on eleven 
New York State wastewater plants wasting digest- 
er gas are presented. Plans for the 1982 Energy 
Office wastewater program are detailed. The State 
Energy Master Plan provides the framework for 
energy decisions throughout the State. Conserva- 
tion is the cornerstone for the energy plans. New 
York has been disproportionately affected by 
events related to escalating petroleum prices and 
supply shortages. While New York is the sixth 
largest energy user among all the states, only 9.5% 
of the total demand is satisfied from resources 
produced within the state. The Energy Office con- 
servation program focuses on existing wastewater 
treatment facilities. Process reliability has been 
linked in the past to the high use and ready avail- 
ability of energy for pumping, compressing air, and 
handling sludge. The key to the successful oper- 
ation of an anaerobic digester is to maintain proper 
environmental conditions so that a balance exists 
between the acid-forming and the methane-form- 
ing bacteria. Vital to energy conservation and pro- 
duction is increased wastewater operator training, 
as these individuals are the key to a program’s 
success or failure. The Energy Office expects the 
shift from site-specific activity to broad-based in- 
formation dissemination to help meet this need. 
(Baker-FRC) 
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NEW DIRECTIONS IN WATER POLLUTION 
CONTROL, 

Environmental Protection Agency, New York. 
Region II. 

For primary bibliographic entry see Field 5G. 
W82-06071 





WATER TREATMENT BY AQUATIC ECOSYS- 
TEM: NUTRIENT REMOVAL RESERVOIRS 
AND FLOODED FIELDS 


’ 
Florida Univ., Sanford. Agricultural Research and 
Education Center. 
K. R. Reddy, P. D. Sacco, D. A. Graetz, K. L. 
Campbell, and L. R. Sinclair. 
Environmental Management, Vol 6, No 3, p 261- 
271, 1982. 6 Fig, 6 Tab, 33 Ref. 


Descriptors: *Nutrient removal, *Water treatment, 
Nitrogen, Phosphorus, Phosphates, Aquatic plants, 
Storage ponds, Ponds, Reservoirs, Wastewater 
treatment. 


An evaluation was made of the potential use of 
reservoirs and flooded fields stocked with aquatic 
plants for reducing the nutrient levels of organic 
soil drainage water. Treatment systems included: a 
large single reservoir stocked with waterhyacinth, 
elodea, and cattails (R1); three small reservoirs in 
series with waterhyacinth, elodea, and cattails 
grown in independent reservoirs R2, R3, and R4, 
respectively; a control reservoir (R5) with no culti- 
vated plants; a large single flooded field planted to 
cattails; three small flooded fields in a series plant- 
ed to cattails; and a flooded field with no cultivat- 
ed plants. Drainage water was pumped daily into 
these systems for 27 months. Water samples were 
collected at the inlet and outlet of each treatment 
system and analyzed for nitrogen and phosphorus 
forms. The series of reservoirs stocked with aquat- 
ic plants functioned effectively in the removal of N 
and P from agricultural drainage water, compared 
to a single large reservoir. Allowing the water to 
flow through the reservoir stocked with waterhya- 
cinth plants with a residence time of 3.6 days was 
adequate to remove about 50% of the incoming 
inorganic nitrogen. Allowing water to flow 
through a series of two small reservoirs with a 
residence time of 7.3 days was needed to remove 
about 60% of the incoming orthophosphates. 
Flooded fields were effective in the removal of 
inorganic nitrogen, but showed poor efficiency in 
the removal of ortho-phosphates. (Baker-FRC) 
W82-06078 


COMPARISON OF THE EXTRACTABILITIES 
OF ZN, CU, NI AND CR FROM SEWAGE 
SLUDGES PREPARED BY TREATING RAW 
SEWAGE WITH THE METAL SALTS BEFORE 
OR AFTER ANAEROBIC DIGESTION, 
Rothamsted Experimental Station, Harpenden 
(England). 

C. Bloomfield, and S. P. McGrath. 

Environmental Pollution, Vol 3, No 3, p 193-198, 
1982. 1 Fig, 2 Tab, 14 Ref. 


Descriptors: Metals, *Anaerobic digestion, Sludge, 
*Nickel, *Copper, *Chromium, *Zinc, Wastewater 
treatment, Extraction techniques. 


The extractabilities of zinc, copper, nickel and 
chromium from sludge prepared by anaerobic di- 
gestion of relatively uncontaminated raw sewage 
was compared in the presence of salts of the metals 
with those from sludge prepared from the same 
batch of raw sewage and equilibrated with the 
metals subsequent to anaerobic digestion. The di- 
gestion and sorption metal treatments enriched the 
sludge to roughly the same extents. Such differ- 
ences as there were probably resulted from the 
heterogeneity of the original sewage and the con- 
sequent unequal amounts of dry matter in the 
various batches. Neither the digestion nor the sorp- 
tion treatments had any sifnificant effect on the 
total contents of the metals native to the original 
sewage, although it is possible that the nickel sorp- 
tion treatment may have displaced some zinc. All 
three extractants removed metals sorbed on pre- 
digested sludge more readily than those incorpo- 
rated during the digestion process. Barely signifi- 
cant amounts of zinc, copper or chromium, either 
native or applied, were extracted by neutral ammo- 
nium acetate from sludge formed in the presence of 
the metals, but nearly 26% of the added nickel was 
removed by this reagent. Only slightly more nickel 
was extracted from the sorption product, but am- 
monium acetate removed between 7 and 8 times as 
much sorbed as digested zinc and copper. The 
amounts of chromium extracted by ammonium 
acetate from the two preparations did not differ 
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significantly. Similarly the availabilities of the 

metals as determined by extraction with acetic acid 

or EDTA were considerably less in sludge formed 

by digestion in the presence of the metals than in 

sludge obtained by treatment with the salts subse- 

bre to the digestion process. (Baker-FRC) 
82-06079 


WASTE WATER RECYCLING BY ION EX- 
CHANGE: II. PARTIAL DESALINATION, 
Ben-Gurion Univ. 
(Israel). 

For primary bibliographic entry see Field 5A. 
W82-06117 


of the Negev, Geersheba 


WASTE WATER RECYCLING BY ION-EX- 

CHANGE: I. COMPLETE DESALINATION, 

Ben-Gurion Univ. of the Negev, Beersheba 

(Israel). 

For primary bibliographic entry see Field 3A. 
-06118 


ENERGY AND WATER CONSERVATION 
THROUGH RECYCLE OF DYEING 
WASTEWATER USING DYNAMIC ZR(IV)-PAA 
MEMBRANES, 

Florida Inst. of Tech., Melbourne. Dept. of Me- 
chanical Engineering. 

Ali M. El-Nashar. 

Desalination, Vol 33, No 1, p 21-48, April, 1980. 18 
Fig, 4 Tab, 13 Ref. 


Descriptors: *Wastewater treatment, *Membranes, 
Energy conservation, Water conservation, Mem- 
brane processes, *Recycling, Water reuse. 


Textile dyeing operations consume large amounts 
of process water and thermal energy. The 
wastewater resulting from these operations con- 
tains various types of contaminants of organic and 
inorganic origin. This wastewater has an above 
average temperature. The possibility of renovating 
and recycling a major portion of this wastewater 
would reduce the water and energy consumption 
by these dyeing operations. This paper presents 
pilot plant test results using Zr(IV)-PAA dynamic 
RO membrane modules for treating dyeing 
wastewater. Using these results, a mathematical 
model was presented to evaluate the design param- 
eters and economic feasibility of a 1000m3/day 
plant for treating and recyclig dyeing wastewater. 
The economic results show that a net profit could 
be obtained by recycling product water. (Balaban- 
Boston) 
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SURVIVAL AND FATE OF ENTERIC VIRUSES 
IN SOIL TREATMENT SYSTEMS FOR 
WASTEWATER, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

M. D. Sobsey, C. H. Dean, R. R. Jacobs, M. E. 
Knuckles, and R. E. Wagner. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243650, 
Price codes: A03 in paper copy, AO1 in microfiche. 
North Carolina Water Resources Research Insti- 
tute, Raleigh, Report No 168 (UNC-WRRI-81- 
168), June 1981. 39 p, 1 Fig, 15 Tab, 25 Ref. 
OWRT A-090-NC(6), 14-34-0001-7070. 


Descriptors: *Enteroviruses, *Wastewater treat- 
ment, *Soil types, “Soil absorption capacity, 
*Wastewater treatment, Path of pollutants, Vir- 
uses, Soil chemistry, Soil saturation, Clays, Organ- 
ic soils, Sand, Sorption, Retention, Retention ca- 
pacity, Adsorption, Adsorbents, Soil treatment sys- 
tems. 


Laboratory and pilot-scale studies were carried out 
on the interactions and survival of representatives 
of two different enteric virus groups (poliovirus 
type 1 and reovirus type 3) in 11 different soil 
materials in settled sewage. Three were marked 
differences in the abilities of the soil materials to 
remove/retain viruses from the sewage, but for 
each soil material the behavior of the two viruses 
was often similar. Virus absorption to soils was 
rapid, mostly occurring in 15 minutes. Clayey ma- 


terials effectively absorbed both viruses from 
wastewater over a range of pH and total dissolved 
solids (TDS). Sands and organic soils were rela- 
tively poor sorbents, but, in some cases, their viral 
sorption ability increased at low pH and with the 
addition of TDS or divalent cations. In pilot-scale 
studies with 5-foot long columns (3-foot unsaturat- 
ed upper zones; 2-foot, saturated bottom zones), 
extensive reductions of the two viruses occurred 
when septic tank effluent (30,000-60,000 viral 
plaque-forming units/ml) was applied at 1.3 
inches/day over 8-week periods; no viruses were 
detected in extracts from the column soil materials 
that had relatively poor virus sorbent capabilities. 
It appears that extensive virus reduction can occur 
in such soils when there is sufficient depth of 
unsaturated flow; the effects of periodic rainfall, 
however, must be further investigated. (Zielinski- 
MAXIMA) 
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AUTOMATION AT NORWICH SEWAGE- 
TREATMENT WORK: FIVE YEARS’ EXPERI- 
ENCE, 

Anglian Water Authority (England). 

P. Cotton. 

Water Pollution Control, Vol 80, No 2, p 243-259, 
1981. 3 Fig, 5 Tab, 8 Ref. 


Descriptors: *Wastewater facilities, *Computers, 
Planning, Design criteria, Water Treatment facili- 
ties, *Norwich, Great Britain. 


The Norwich sewage treatment works of the An- 
glian Water Authority is described. The works 
serves the City of Norwich and surrounding dis- 
tricts, and has a design DWF of 55 tcmd derived 
from a contributing population of 200,000 since 
undergoing extensions between 1973 and 1975. 
Preliminary treatment comprises rotary-cup 
screens, disintegrators and detritors. After separa- 
tion of storm sewage at about 3 DWF, sewage is 
proportioned between two plants operating in par- 
alled. One comprises primary sedimentation tanks , 
bioligical filters and humus tanks, and the other 
primary sedimentation tanks, diffused-air activated- 
sludge plant and secondary settlement tanks. 
Sludge treatment is also effected through two par- 
alled plants, one comprising consolidation tanks, 
primary heated anaerobic digestion tanks, and open 
secondary digestion tanks, and the other, storage 
tanks and the pressure-filtration plant. Plant oper- 
ations are monitored and controlled from the cen- 
tral control room, where the operator communi- 
cates with the computer system via the operator 
control panel and the logging printer. Cost analysis 
information is included. (Baker-FRC) 

W82-06157 


APPROPRIATE SELECTION OF WATER/ 
WASTEWATER TREATMENT PROCESSES 
FOR SMALL CITIES AND RURAL AREAS, 
Oklahoma Univ., Norman. Bureau of Water and 
Environmental Resources Research. 

G. W. Reid, A. Law, and T. Chaudhry. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-254889, 
Price codes: AOS in paper copy, AOI in microfiche. 
Oklahoma Water Resources Research Institute, 
Stillwater, Report, March 1982. 78 p, 2 Fig, 11 
Tab, 15 Ref, 5 Append. OWRT A-100-OKLA(1), 
14-34-0001-1138. 


Descriptors: *Rural areas, *Computer models, 
*Water treatment, *Wastewater treatment, *Water 
quality control, Mathematical models, Model stud- 
ies, Computer programs, Mathematical studies, 
Social participation, Public participation, Water 
use, Water supply development, Water pollution 
control, Water pollution prevention, Project plan- 
ning, Planning, Alternative planning, Water qual- 
ity, *Wastewater facilities. 


Small communities often have to resort to usage of 
highly inappropriate and sophisticated systems that 
are difficult to operate and maintain with regard to 
their water supply and sanitation needs. A comput- 
er application model is presented that will aid 
engineers/planners in determining a community’s 
needs and resources. Two versions of this model 
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were developed: one, for use on a low-cost micro- 
computer; the other, for use with a hand-held 
calculator. Both of these versions consider the 
socio-technological level of the community, as 
well as indigenous information covering water 
quality and demographic data. Four communities 
in the rural and urban fringe in Oklahoma were 
selected for testing the validity of this model. The 
model identifies water and waste treatment alterna- 
tives which are compatible with local available 
resources and manpower capabilities; application 
of appropriate technology substantially enhances 
the ability of the community to satisfy its water 
and wastewater treatment objectives. Community 
information was obtained from the use of two 
survey questionaires to assist identification of ap- 
propriate technology for water/wastewater treat- 
ment. (Zielinski- MAXIMA) 
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APPARATUS FOR HIGH-EFFICIENT MICRO- 
BIOLOGICAL OXIDATION TREATMENT, 
Hitachi Ltd. (Japan). (Assignee). 

N. Shimizu, Y. Odawara, T. Yamaguchi, S. Saitou, 
and A. Nakaoka. 

U.S. Patent No 4,203,841, 8 p, 5 Fig, 11 Ref; 
Official Gazette of the United States Patent Office, 
Vol 994, No 3, p 986-987, May 20, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, *Organic wastes, Aer- 
ation, Activated sludge, Oxygen, Equipment, Bac- 
teria, Oxygen demand, Oxidation, *Biological oxi- 
dation, Oxygen transfer rate. 


Waste water containing organic materials is intro- 
duced into an aeration tank, and is subjected to 
aeration treatment in the presence of activated 
sludge, while supplying oxygen to the aeration 
tank. The tank is provided with an air diffusion 
pipe at the bottom of the tank, an air dispersion 
device above the air diffusion pipe and a number of 
inside cylinders above the air dispersion device. 
An overall circulating stream and partial circulat- 
ing streams are generated in the aeration tank. 
(Sinha-OEIS) 
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FACTORS AFFECTING FLOG FORMATION 
AND BULKING IN THE ACTIVATED SLUDGE 
PROCESS FOR TREATMENT OF TEXTILE 
WASTE WATERS, 

Auburn Univ., AL. Dept. of Botany, Plant Pathol- 
ogy, and Microbiology. 

W. T. Blevins. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-254954, 
Price codes: AQ3 in paper copy, AO1 in microfiche. 
Report, January 1982. 23 p, 1 Fig, 4 Tab, 3 Ref. 
OWRT A-073-ALA(1), 14-34-0001. 


Descriptors: *Textile mill wastes, *Microbiological 
studies, *Activated sludge, *Sludge volume index, 
Industrial wastes, Solid wastes, Microorganisms, 
Microscopic analysis, Microscopy, Bacterial analy- 
sis, Bacteria, Sewage bacteria, Sodium, Sludge, 
Sludge disposal, *Wastewater treatment. 


A textile and municipal wastes activated-sludge 
facility was studied microbiologically during 
normal sludge settling/bulking periods, and factors 
influencing the degree of microbial flocculation 
and effluent quality were examined. Total viable 
numbers of bacteria were determined, and isolates 
were taxonomically characterized. A filamemen- 
tous bacterium (resembling Eikelboom’s Type 
0961, known to predominate some activated-sludge 
reactors with low food/microorganism ratios) was 
the most prevalent in bulking sludge. Prevalent 
genera indicated relative stability in the communi- 
ty population structure at this facility. Predominant 
bacteria were species of Acinetobacter, Alcali- 
genes, Pseudomones, and Flavobacterium. All bac- 
teria isolates flocculated well in synthetiuc media 
and/or sterilized wastewaters. Unusually high 
COD/BOD ratios suggested an effluent of chemi- 
cally low quality, and the dominance of small 
flagellates (Bodo sp. and Notoselenus sp.) implicat- 
ed a resultant low quality effluent. Temperatures 
of 20-25 degrees and pH 8.5 support optimal sett- 
leability and lowest sludge volume index values. 


High sodium ion levels from the textile mill dra- 
matically affected settleability, which improves 
with increasing divalent cation levels. (Zielinski- 
MAXIMA) 
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ORGANIC CONSTITUENTS OF MUTAGENIC 
SECONDARY EFFLUENTS FROM 
WASTEWATER TREATMENT PLANTS, 

Illinois University at Urbana-Champaign. Inst. for 
Environmental Studies. 

D. D. Ellis, C. M. Jone, R. A. Larson, and D. J. 
Schaeffer. 

Archives of Environmental Contamination and 
Toxicology, Vol 11, No 3, p 373-382, 1982. 4 Tab, 
24 Ref. 


Descriptors: *Wastewater treatment, *Mutagens, 
*Organic compounds, *Effluents, Pollutant identi- 
fication, Carcinogens, *Secondary wastewater, Pri- 
ority pollutants, Hydrocarbons, Aromatic com- 
pounds, Phenols, Fatty acids, Chlorinated com- 
pounds, Nitrogen compounds, Pesticides, Phtha- 
lates. 


Samples of mutagenically active effluents from IIli- 
nois industrial and municipal wastewater treatment 
plants were analyzed by capillary gas chromato- 
graphy/mass spectroscopy. A total of 243 organic 
compounds were tentatively identified. Twenty of 
these were priority pollutants, and 33 were not 
previously detected in water samples. Among the 
compounds found wre hydrocarbons (straight 
chain, aromtic, and polyaromatic), phenols, alco- 
hols, terpenes, ketones, aldehydes, organic acids 
and esters (including fatty acids and fats), plasticiz- 
ers, ethers, halogenated compounds, nitrogen com- 
pouns (pyridines, anilines, etc.) and pesticides. The 
only known carcinogenic or mutagenic materials 
were N-nitrosodimethylamine and _ o-toluidine. 
However, most of the compounds detected in the 
effluents have not been tested for genetic activity. 
It is also possible that active mutagens may be 
present but undetected by the method of analysis 
used. (Cassar-FRC) 
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WATER POLLUTION CONTROL PLANT UP- 
GRADED TO MEET EPA REGS. 

Civil Engineering (New York), Vol 52, No 6, p 56- 
57, June, 1982. 


Descriptors: *Water treatment facilities, *Water 
pollution control, Regulations, design criteria, 
Philadelphia, Energy conservation, Delaware 
River, Water quality, River basins, Computers, 
Automation, Wastewater treatment, Industrial 
waste, Municipal waste. 


A $300 million addition was made to the South- 
west Water Pollution Control Plant in Philadelphia 
which nearly doubles the plant capacity to 210 
mgd. Plant operators were consulted extensively 
during the design, and considerable time was spent 
converting operating experiences into engineering 
data and plans. One outcome was a computerized 
control system. To expedite the treatment process, 
the plant uses pure oxygen rather than air. The 
plant produces its own oxygen by using a cryogen- 
ic fractional distillation oxygen unit. Since con- 
struction took place during normal plant operation, 
special techniques were used to keep the process 
going. The waste gas is collected at low pressure 
from the sludge digestion tanks and is compressed 
by two 125-horsepower rotary gas compressors for 
distribution throughout the plant. Sludge gas is 
used for sludge heating, space heating, scum incin- 
eration and grit incineration. (Baker-FRC) 
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THE INFLUENCE OF TRANSIENT TEMPERA- 
TURE CHANGES ON THE BIODEGRADA- 
TION OF NITRILOTRIACETIC ACID IN THE 
ACTIVATED SLUDGE PROCESS, 

Imperial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 

L. A. Obeng, R. Perry, and J. N. Lester. 
Environmental Pollution, Series A, Vol 28, No 2, p 
149-161, 1982. 8 Fig, 1 Tab, 35 Ref. 


Descriptors: *Activated sludge process, *Tempera- 
ture effects, Sludge, Metals, Biodegradation, Cad- 
mium, Lead, Zinc, Copper, Heavy metals, 
*Wastewater treatment, *Nitrilotriacetic acid, De- 
tergents. 


Experiments were performed to determine the ef- 
fects of transient reductions in temperature to 
values of about 12 degrees C and values of less 
than 10 degrees C on the biodegradation of NTA 
(nitrilotriacetic acid) and any consequent effects on 
effluent metal concentrations. To determine the 
effect of transient reductions in temperature, four 
experiments were undertaken. In each experiment 
two activated sludge simulations were subjected to 
an identical temperature shock. The two were in a 
comparable condition prior to treatment, except 
that the influent to one contained 10 mg/liter of 
NTA, which was being consistently biodegraded. 
Two temperature shocks were examined, first from 
17.5 to 12.5 degrees C over 4 hr. remaining at that 
temperature for 8 hr, and second, from 17.5 to 9.5 
degrees C in 8 hr, remaining there for 6 hr before 
returning to 17.5 during the following 10 hr. The 
results demonstrate that there were no adverse 
effects on the biodegradation of NTA and no 
effect on effluent metal concentrations when the 
temperature was decreased from 17.5 to 12.5 de- 
grees C. However, a drop from 17.5 to about 9.5 
resulted in incomplete biodegradation of NTA and 
an associated increase in effluent concentrations of 
cadmium, copper, lead, and zinc. These effects 
were reversed as the temperature was allowed to 
return to 17.5 degrees C. (Baker-FRC) 
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ENTERIC BACTERIA IN SUGARBEET REFIN- 
ERY PROCESSING WASTE WATERS, 

North Dakota State Univ., Fargo. Dept. of Bacte- 
riology. 

K. R. Mitchell, and B. R. Funke. 

Environmental Pollution, Series A, Vol 28, No 2, p 
81-88, 1982. 4 Tab, 20 Ref. OWRT A-057-NDAK. 


Descriptors: *Bacteria, *Food-processing industry, 
Flumes, *Industrial wastes, *Food-processing 
wastes, Wastewater, Coliforms, Salmonella, Fecal 
bacteria, Beets, Spray irrigation, *Enteric bacteria. 


Refinery processing waters at the Red River 
Valley and Minnesota sugarbeet processing plants 
were examined for enteric bacteria. At the Hills- 
boro, North Dakota sugarbeet refining plant the 
processing waters are circulated in a closed system. 
Water used in the flume and washer is obtained 
from a freshwater reservoir and, after use, is 
pumped through a clarifier to remove settleable 
solids and returned for reuse. During processing 
additional water accumulates from the beet. Lime 
is used during sugar purification and enters the 
wastewater stream through the clarifier. Under- 
flow containing settleable solids from the clarifier 
is pumped into the lime mud pond. Water from this 
pond can then be pumped to a sequence of small 
lagoons, then through an activated sludge treat- 
ment system into the freshwater reservoir for 
reuse. When the reservoir is full, water is trans- 
ferred into an irrigation lagoon for eventua! dispos- 
al by spray irrigation. All of the tested processing 
waters were positive for Salmonella at least once. 
The soil adhering to beets was tested for Salmonel- 
la and fecal coliforms, and substantial numbers 
were found in some samples. While determining 
the source of the problem was not part of the 
study, all of the farmers from whose land Salmo- 
nella-containing sugarbeet originated were con- 
tacted and denied use of animal manures on their 
land. Samples of alfalfa grown on the irrigated plot 
showed no Salmonellae or fecal coliforms. Con- 
cern for aerosol transmission of Salmonella in the 
spray irrigation process is voiced. At present the 
presence of Salmonella and fecal coliforms in sugar 
beet refining processing waters does not appear to 
represent a public health hazard in relation to their 
disposal by spray irrigation. However, the Salmo- 
nella populations found in the early part of the 
processing season in flume waters, in excess of one 
million per 100 ml, could be a hazard for workers 
coming in contact with flume waters. (Baker-FRC) 
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ELIMINATION OF ODOR FROM ANAERO- 
BIC LAGOONS, 

Greeley Dept. of Public Works a Utilities, CO. 
C. W. Hargett, Jr., and M. H. Rybu: 

Public Works, Vol 113, No 5, p 8). 83, May, 1982. 
1 Fig. 
Descriptors: *Odor control, 
processing industry, *Anaerobic lagoons, 
Wastewater lagoons, *Wastewater treatment, 
Greeley, *Colorado, Biological oxygen demand, 
Aeration, Scum. 


*Lagoons, *Meat 


An anaerobic lagoon system treating meat packing 
plant wastes in Greely, Colorado, had persistent 
odor problems since its startup in 1973. Methods of 
odor control which were ineffective included 
channeling flow to only one lagoon of the four, 
aeration on the surface, pouring gasoline on the 
surface and igniting it, adding grease to improve 
the quality of the scum blanket, and deodorant 
spraying. The odor problem was eventually over- 
come by using heavy organic loadings (12 pounds 
BOD per 1000 cu ft of water) and loading one 
lagoon at a time to form a thick and strong scum 
blanket to prevent odors from escaping. (Cassar- 
Cc 
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TREATMENT OF PULP AND PAPER INDUS- 
TRY WASTEWATERS IN AN ANAEROBIC 
FLUIDIZED BED REACTOR, 

Enso-Guzeit Osakeyhtio, Imatra (Finland). 

R. Hakulinen, and M. Salkinoja-Salonen. 

Process Biochemistry, Vol 17, No 2, p 18-22, 
March/April, 1982. 7 Fig, 5 Tab, 30 Ref. 


Descriptors: *Pulp and paper industry, *Anaerobic 
digestion, *Fluidized beds, *Wastewater treatment, 
Industrial wastewater, Aerobic digestion, Biologi- 
cal treatment, Mutagens, Toxicity, Daphnia, Trick- 
ling filters, Bleaching wastes, Pulp wastes, Chloro- 
phenols. 


Three pulp and paper mill wastewaters (spent 
bleach liquor from kraft pulping, thermomechani- 
cal puiping effluent, and debarking wastewater) 
were treated by fluidized bed anaerobic digestion 
followed by secondary aerobic treatment. In the 
pilot plant BOD removals were: bleach liquor, 61- 
73% at hydraulic loadings of 1.5-3 cu m per cu m 
of total reactor volume; thermomechanical pulping 
effluent without dithionite, 94% for a loading of 1 
cu m per cu m; 90% for thermomechanical pulping 
effluent with dithionite for a loading of 1 cu m per 
cu m; and 82% for debarking wastewater at a 
loading of 0.66 cu m per cu m. 93-95% of chloro- 
phenolic compounds from bleach liquor at the 1.5 
cu m per cu m loading were mineralized to CO2 
and chloride ions. All mutagenicity (monitored by 
the Ames test) and toxicity to Daphnia were re- 
moved from the wastewaters. (Cassar-FRC) 
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HOW APPLETON REDUCED PHOSPHORUS, 
Wastewater Treatment Plant, Appleton, WI. 

P. Wachs, and E. L. Laurent. 

Water/Engineering and Management, Vol 129, No 
5, p 32, 34, May, 1982. 2 Tab. 


Descriptors: *Phosphorus removal, *Wastewater 
treatment, Water treatment facilities, Appleton, 
*Wisconsin, Alum, Biochemical oxygen demand, 
Oxygen demand, Regulations, Chemical coagula- 
tion, Seasonal variations, Flow, Industrial waste. 


Chemical processing facilities were installed in the 
late 1930s in the city of Appleton, Wisconsin, to 
treat domestic and industrial wastewater. The 
plant performed seasonal chemical treatment 
during periods of low river flow. Industries in the 
area included paper mills, canneries, dairies and 
small industries. The plant coud not meet the 
modern state phosphorus concentration require- 
ments. In the early days rduction of phosphorus 
was accomplished by adding metal salts. Recently, 
the return of the sludge oxidation decant liquor to 
the head of the aeration tanks interfered with the 
ability of the added metal salt to react with phos- 
phorus. Liquid alum was applied in 1980 at the end 
of the aeration process and successfully reduced 
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phosphorus to the required levels. The alum was 
compatible as a coagulant with the sludge oxida- 
tion decant liquor, and this solids reduction 
method is currently in use. Solids which are recov- 
ered are then concentrated and spread over nearby 
farm land as fertilizers. Activated sludge is moved 
from secondary clarifiers to four dissolved air flo- 
tation units for thickening. Primary clarifier sludge 
is added to the thickened sludge, and the mixture 
passes to a wet oxidation stage. Oxidized sludge is 
transferred to decant taxes. The plant now meets 
the state phosphorus limit of 1 mg/liter in the 
effluent. Increased removal efficiencies of BOD 
and suspended solids have also been achieved. In 
the returned activated sludge, total suspended 
solids vary from 9,000 to 11,000 mg/liter. Mixed 
liquor TSS range from 2,500 to 4,000 mg/liter. 
Sludge volume index remains between 60 and 70, 
which indicates very good settling. (Baker-FRC) 
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POLYMER PLAYS PLANT IMPROVEMENT 
ROLE. 


W. VanCott, and J. F. Moore. 
Water/Engineering and Management, Vol 129, No 
5, p 48, 50, May, 1982. 


Descriptors: *Wastewater treatment, *Phosphate 
removal, Economic aspects, Activated sludge 
process, Polymers, *Ohio, Management, Toledo. 


Changes have been instituted at the Bay View 
Water Reclamation Plant in toledo to improve 
performance and stay within the limits imposed by 
the Ohio Environmental Protection Agency. 
These changes include a reduction in operating 
personnel, control of maintenance overtime, adop- 
tion of a preventive maintenance program, institu- 
tion of chemical and energy reduction programs, 
implementation of operator training and safety 
seminars, and negotiation of a new sludge hauling 
and land spreading contract. A significant change 
in phosphate removal with resultant savings in 
chemicals and direct labor was also brought about 
through the use of a new gel polymer installation 
at the primary clarification stage. A steel mill 
waste pickle liquor was used in place of ferric 
chloride in the preaeration tanks, with resultant 
chemical cost savings of over 90%. The anionic 
polymer was needed to settle the iron phosphate 
precipitate that formed. The polymer is injected 
into the inlet channels of the primary clarifiers, 
where it contacts the phosphate floc in the 
wastewater stream and begins to promote settling. 
A gel grinding unit was installed as part of the 
completely automatic mixing system. This signifi- 
cantly reduced the time spent in the chemical 
building to maintain equipment and keep the area 
clean. Phosphorus concentration in the treated ef- 
fluent averaged 0.6 mg/liter during 1980, and the 
plant kept within standards during 1981. (Baker- 
FRC) 
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A LEGACY FROM CONSTRUCTION GRANTS, 
Donohue and Associates, Inc., Sheboygan, WI. 
J. S. Kipp. 

Water/Engineering and Management, Vol 129, No 
5, p 38-40, May, 1982. 


Descriptors: *Sewer systems, *Maintenance, Fed- 
eral jurisdiction, Environmental Protection 
Agency, Grants, Construction. 


Communities must begin to face wastewater relat- 
ed problems in innovative ways. Participation in 
scores of wastewater collection and treatment 
projects has provided consulting firms with the 
opportunity to observe a broad range of system 
conditions and configurations. During sewer 
system studies the full spectrum of system mainte- 
nance situations has been encountered, from emer- 
gency-only responses to planned and full scale 
sewer maintenance programs. The new ap- 
proaches, along with recently developed repair 
methods and products, represent long term benefits 
of the declining Construction Grants Programs. A 
comprehensive program for collection system 
maintenance includes a series of support functions, 
inspection techniques and repair methods. Planned 
and carried out on a regular basis, such a program 


identifies, documents and repairs sewer system de- 
fects to mitigate the effects of existing deficiencies 
and prevent the development of new problems. A 
typical sewer maintenance program can consist of 
three distinct phases: smoke testing, surface survey 
of manholes and manhole frame testing; dye water 
flooding and complete man-hole inspection; and 
sewer cleaning, internal television inspection and 
root control. System size, sewer age, existing prob- 
lems, present maintenance staff and future areas for 
expansion all need to be addressed when establish- 
ing a program. (Baker-FRC) 

W82-06251 


SEWER MAINTENANCE 
TIONS, 

Burns and McDonnell, Kansas City, MO. 

P. L. Andrews, and S. A. Yonker. 
Water/Engineering and Management, Vol 129, No 
5, p 38-40, 42, 46, May, 1982. 2 Tab. 


AND REHAB OP- 


Descriptors: *Sewer systems, *Maintenance, Lin- 
ings, Pipes, Inspection, *Rehabilitation. 


The Environmental Protection Agency has a re- 
quirement in its construction Grants proram that 
excessive amounts of infiltration/inflow entering 
sewer systems be eliminated. Concern for cost, 
safety and reliability has spawned new sewer 
cleaning and rehabilitation techniques, materials 
and methods. Sewer deterioration can be caused 
by a number of different circumstances, including 
corrosion or structural failure. For many years 
sewer cleaning was the only method other than 
replacement used to rehabilitate sewers. The vari- 
ety of methods available for sewer cleaning in- 
cludes rodding machines, bucket machines, and 
hydraulic cleaning devices. The effectiveness of 
sewer cleaning equipment will vary depending 
upon local conditions. Accessibility to the sewer is 
also a determining factor. Inspection of the sewer 
system is needed if other sewer rehabilitation steps 
are to be taken. Television inspection is the most 
prominent of the techniques for inspection which 
are available. The inspection is made to identify 
the type and location of defects. Rehabilitation 
methods once the problem is located include var- 
ious methods and materials, most involving re- 
placement or restoration of the interior surface of 
the pipe and the integrity of the pipe joints. Proce- 
dures external to the pipe are potentially effective 
as well. External methods involve methods involve 
the use of various grouts. Replacement or restora- 
tion of the interior pipe wall may call for slip 
lining, which involves inserting a polyethylene 
pipe with an outside diameter slightly smaller than 
the inside diameter of the original pipe being re- 
paired. A recent adaptation of slip lining involves 
use of a resin-saturated fabric tube. (Baker-FRC) 
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THE QUANTIFICATION OF THE EMISSIONS 
AND DISPERSION OF ODOURS FROM 
SEWAGE-TREATMENT WORKS, 

Warren Spring Lab., Stevenage (England). Pollu- 
tion Div. 

A. W. C. Keddie. 

Water Pollution Control, Vol 81, No 2, p 266-279, 
1982. 3 Fig, 2 Tab, 15 Ref. 


Descriptors: *Wastewater treatment, *Odor con- 
trol, Odors, Public opinion, Air pollution. Air cir- 
culation, Atmosphere. 


In this paper the relative importance of sewage 
treatment/disposal as a source of odor complaints 
is briefly reviewed and then some of the problems 
of identifying and quantifying odorous emissions 
are described. The role and limitations of atmos- 
pheric dispersion in diluting odors to acceptable 
levels are outlined. According to a recent survey 
carried out in the United Kingdom, sewerage and 
sewage treatment still accounts for a significant 
number of identified sources of odors and for nu- 
merous complaints from the general public. There 
are many potential odor sources within a treatment 
works, including incoming sewage, primary sedi- 
mentation, biological treatment and holding tanks, 
sludge digestion and sludge disposal. While it is 
hard to quantify the volume flow of odorous air 
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and consequently the odor emission rate, these 
difficulties can be partly overcome by making use 
of the knowledge of atmospheric dispersion. 
Chemical analysis of odorous compounds emitted 
from sewage works, using methods based on gas 
chromatography, has met with only limited success 
in respect to identifying source and quantification. 
Using relatively simple dispersion formulae, cor- 
rected for the fact that the human nose responds to 
stimuli of only a few seconds duration, and given 
an estimate of the total emission from a works it is 
possible to calculate the potential for complaints 
from the public for a works in question. (Baker- 
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EXPERIMENTAL DATA ABOUT WASTE- 
WATER TERTIARY TREATMENT WITH 
OZONE, 

Trailigaz Co. (France). Research and Application 
Dept. 

J. P. Legeron. 

Water Pollution Control, Vol 81, No 2, p 166-176, 
1982. 11 Fig, 2 Tab, 16 Ref. 


Descriptors: *Wastewater treatment, *Ozonation, 
*Ozone, *Tertiary wastewater treatment, Ad- 
vanced wastewater treatment, Sewage, Coliforms, 
Bacteria, Disinfection. 


Ozone treatment was tested in a pilot plant on 
semi-industrial effluents, which also included waste 
from hospitals and clinics. The wastewater in ques- 
tion had previously been given treatment compris- 
ing screening, grit and oil removal, primary sedi- 
mentation, biilogical treatment by activated sludge 
and secondary settlement. It was then discharged 
into a river reaching the sea less than 10 km 
downstream. The risk of health and hygiene prob- 
lems had to be reduced by disinfection because 
oyster farms and bathing areas were located near 
the mouth of the river. The pilot plant includes an 
ozone generator and a gas-liquid contact system. 
With this equipment 36 g of ozone can be pro- 
duced per hour at a 2% concentration by weight. 
With a distribution pattern of 40%, 40%, 15% and 
15% and a dosage rate of 10 mg ozone per liter of 
effluent, a total coliform content of no more than 
1000/100 ml can be obtained in most cases. A 
retention period of 11 minutes 20 seconds proved 
more effective than 20 minutes. While a relation 
was found between the effective dosage rate and 
the ozone content in the carrier gas, the reduction 
in coliforms also depended on water quality. 
Ozone can also be injected so that only traces of 
dissolved ozone will be present in the water at the 
outlet from the first column, with a concentration 
of 0.3 mg/liter in the effluents from the other three 
columns, without impairing the degree of disinfec- 
tion. Such a factor can be used for setting up a 
process control system linking ozone production to 
the quality variations of the sewage effluent. 
(Baker-FRC) 
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SEWAGE SLUDGE PUMPING - RECENT RE- 
SEARCH AND APPLICATION, 

North-West Water Authority (England). 

A. P. Michaelson, J. L. Thompson, A. M. Bruce, 
and R. C. Frost. 

Water Pollution Control, Voi 81, No 2, p 220-240, 
1982. 14 Fig, 2 Tab, 19 Ref. 


Descriptors: *Sludge, *Pumping, *Reviews, Eco- 
nomic aspects, Conveyance, Rheology, 
*Wastewater treatment, Pipelines, Hydraulics, 
Design criteria, Viscosity, Mathematical studies, 
Model studies, Sludge thickening, Pumps. 


This paper provides a broad account of the results 
obtained from two studies, one related particularly 
to the use of pipelines for transporting sludges over 
very long distances, and the other on sludge pump- 
ing. The rheological behavior of sewage sludges is 
generally described as ‘non-Newtonian’ and is 
more complex and variable than that of Newtonian 
fluids. In designing a system for pumping sludges it 
is essential to obtain an accurate estimate of the 
friction losses likely to occur over the range of 
designflow rates and likely pipe diameters. Rule of 
thumb assumptions about the flow behavior of 


sludges may lead to substantial errors in prediction 
of head losses under some flow conditions. Even 
pipelone systems of relatively short length, such as 
within a system, can present design uncertainties, 
especially where thickened sludges are to be 
pumped. For most types of sludge, friction head 
losses in pieplines when flow is in the turbulent 
range are normally no greater than 1.5 times those 
for water flowing at the same velocity. To predict 
head losses it is necessary to determine the actual 
flow characteristics of the particular sludge. The 
resistance to flow of different sludges is variable 
and influenced by solids content. The design phi- 
losophy should be based on an operating velocity 
which is high enough to ensure transitional flow 
for the thickest sludge. (Baker-FRC) 
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THE USE OF OXYGEN IN SEWAGE TREAT- 
MENT. 


Wessex Water Authority (England). 
R. G. Toms, and M. G. Booth. 
Water Pollution Control, Vol 81, No 2, p 151-165, 


1982. 4 fig, 6 Tab, 7 Ref. 


Descriptors: *Wastewater treatment, *Oxygen- 
ation, *Reviews, Aeration, Activated sludge proc- 
ess, Sludge, *Oxygen, Wastewater treatment facili- 
ties, Unox process, Nitrification. 


A broad review is offered of the use of oxygen in 
the treatment of sewage. A high rate oxygen acti- 
vated sludge treatment process was first developed 
in the early 1960s, using oxygen in place of air to 
accomplish biochemical oxidation. Such treatment 
was begun in 1976 by the Wessex Water Authority 
due to the small land requirement for the process 
to be effective. This was the first Unox plant to be 
built in the United Kingdom, and its efficiency has 
been studies in detail. Oxygen treatment was also 
used to uprate an activated plant at Holdenhurst. 
An examination of the plant showed that the aera- 
tors in the activated sludge process were not able 
to maintain a satisfactory dissolved oxygen content 
of 4% saturation half-way along the aeration lanes 
with a minimum of 10% saturation at the outlet. 
The low DO content caused the plant to produce 
an effluence below acceptable standards. An addi- 
tional 5.5 tonnes/day of oxygenation capacity were 
needed for full nitrification. Additional oxygen- 
ation capacity, once installed, resulted in a good 
quality effluent being produced, with about 91% of 
the BOD load and 13% of the ammonia load being 
removed. Oxygen was also used to treat sewage in 
a rising main. The Saltford sewage treatment 
works became overloaded and in the early 1970s 
did not produce an acceptable effluent. Pefor- 
mance at the plant was seriously affected by a 
poor-settling activated sludge, associated with the 
presence of filamentous bacteria in the influent, 
whose presence was attributed to the fact that the 
crude sewage was septic. Oxygen was injected into 
the bottom of the rising main in the pumping 
station, eliminating the filamentous bacteria, but 
not improving settleability of the activated sludge. 
(Baker-FRC) 
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MAINTENANCE OF ANALOG INSTRUMENT 
SYSTEMS, 

Turbitrol Co., Atlanta, GA. 

E. F. Morey. 

In: Water/Engineering and Management, Refer- 
ence Handbook--1982, p 6-7, May, 1982. 


Descriptors: *Maintenance, *Measuring instru- 
ments, Operating costs, Planning, Electrical equip- 
ment, Hydraulic equipment, Laboratory equip- 
ment, Mechanical equipment. 


Basic ideas and principles of instrument mainte- 
nance in water and wastewater treatment plants 
are considered. Instrument maintenance may be 
divided into two main areas - the management 
aspect and the technical phase. Management in- 
volves decisions about how to establish the man- 
power that will be needed to peform the work and 
procedures for establishing the acutal maintenance 
programs. The technical areas involve the aspects 
of maintaining, adjusting, and repairing instrument 
maintenance shop available where bench service 


work can be performed. Good documentation is 
essential for proper operation of an instrument 
maintenance department. Some type of record 
system is needed to permit maintaining a chrono- 
logical history of the maintenance and repair work 
done on each instrument device. For pneumatic 
and electronic instruments it is essential that the 
system be protected from problems associated with 
a bad air supply and a ‘noisy’ power supply. Elec- 
tronic instrumentation should be provided with 
filters for the supply to the devices. Well-designed 
instrumentation and control systems have the po- 
tential of providing significant increases in plant 
operating efficiency. In order for proper mainte- 
nance to be done the operating staff will have to 
have that level of confidence that will result in a 
better job performed with higher efficiency. 
(Baker-FRC) 
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HOW TO SET UP A PREVENTIVE MAINTE- 
NANCE PROGRAM, 

Operation Management Services, Wilton, CT. 

B. W. Dahl. 

In: Water/Engineeing and Management, Reference 
Handbook-1982, p 8-12, May, 1982. 2 Fig, 1 Tab. 


Descriptors: *Maintenance, *Planning, 
*Wastewater facilities, Electric equipment, Hy- 
draulic equipment, Mechanical equipment, Labora- 
tory equipment, Measuring instruments. 


A preventive maintenance program in a 
wastewater treatment plant calls for secheduled 
cleaning, lubrication and minor adjustment of parts 
that do not require major overhaul or repair. The 
basis of such planned maintenance is scheduled 
inspection of all facilities, including inspection of 
all electrical switch gear and instruments as well as 
the mechanical equipment. This leads to discover- 
ies of equipment that could cause breakdowns or 
harmful deterioration to occur. The first step in 
developing such a system is to determine the 
needed information. The second step is to make a 
prelirainary assessment of the size and scope of the 
plant and the resultant preventive maintenance 
system so that one can intelligently select the hard- 
ware appraoch to be used. General components of 
the system must be defined, including an equip- 
ment identification system, a record of facts on 
each piece of equipment, a schedule for documen- 
tation of service performance, and a format for 
monitoring inventory of spare parts. Aside from 
the basic hardware all systems have the same pat- 
tern of data flow, consisting of the equipment lists 
along with all the specific data and schedules on 
each piece of equipment. This data forms the data 
base for system operation. The development of a 
preventive maintenance system calls for the initial 
survey of the size of the system needed and selec- 
tion appropriate hardware, the assembly of all spe- 
cific information on the equipment, and the fine 
tuning of the system. (Baker-FRC) 

W82-06264 


REMOVAL OF INORGANIC MERCURY 
FROM WATER BY BITMUMINOUS COAL, 
Indian Inst. of Tech., Kanpur. Dept. of Civil Engi- 
neering. 

M. P. Pandey, and M. Chaudhuri. 

Water Research, Vol 16, No 7, p 1113-1118, July, 
1982. 4 Fig, 4 Tab, 15 Ref. 


Descriptors: *Mercury, *Water treatment, Sorp- 
tion, Adsorption, Coal, Oxidation, Activated 
carbon, Carbon, *Wastewater treatment. 


Results are presented from a study conducted to 
screen a number of Indian bituminous coal samples 
for mercury sorption in water and improve the 
sorption capacity of the most promising one 
through chemical pretreatment. Continuous 
column studies were also conducted using mercury 
levels that are commonly encountered in natural 
water supplies or industrial wastewaters. The ki- 
netics of mercury sorption onto activated carbon 
and coal samples was investigated. The two acti- 
vated carbon samples were used as references to 
compare the performance of the coal samples. For 
all the sorbents the time required to attain equilibri- 





um sorption was about 12 hr. Filtrasorb 400 and 
Laxmi Carbon were comparable in terms of their 
initial rates of sorption as well as equilibrium mer- 
cury sorption capacities. Inital rates of sorption for 
Margherita and Makum coals were slightly lower 
compared to those for Giridih and singareni coals. 
Mercury sorption onto Giridih coal was tempera- 
ture dependent and decreased with rising pH as 
well as chloride and calcium concentrations. Sorp- 
tion follows the Freundlich equation and involves 
a rapid interaction between mercury and the active 
sites on the external surface of coal, followed by 
intraparticle diffusion of mercury for further rec- 
tion. Chemical pretreatment of coal such as with 
nitirc acid oxidation, sulfonation and sulfurization 
further improved the sorpiton capacity. Column 
studies indicated the feasibility of using coal for 
removing mercury from water supplies or industri- 
al wastewater. (Baker-FRC) 

W82-06265 


OPERATION OF HIGH-RATE OXIDATION 
PONDS: THEORY AND EXPERIMENTS, 
Technion-Israel Inst. of Tech., Haifa (Israel). 

Y. Azov, and G. Shelef. 

Water Research, Vol 16, No 7, p 1153-1160, July, 
1982. 6 Fig, 4 Tab, 25 Ref. 


Descriptors: *Wastewater treatment, *Oxidation 
ponds, Oxidation lagoons, Lagoons, Temperature 
effects, Seasonal variation, Algal growth, Eutro- 
phication, Solar radiation. 


This study was aimed at achieving maximum algal 
biomass production and wastewater reclamation 
from a high oxidation pond through designing an 
operational strategy that would require minimal 
pond area for year round aerobic operation of the 
pond. It was assumed that increasing the algal 
portion of the total biomass produced in the pond 
would result in increased nutritional value of the 
biomass, subsequently harvested for use as protein 
rich animal feed. Theoretical considerations and 
year round outdoor pilot plant experiments were 
studied to compare the different basic approaches 
of large scale high-rate oxidation ponds (HROP) 
operation aimed at optimizing the performance of 
the system. Major factors affecting pond perform- 
ance were solar radiation and water temperature: 
the former mainly determines maximal algal pro- 
ductivity, and the latter determines optimal reten- 
tion time operation. Pond area and depth are the 
only true independent variables which may be 
manipulated to produce optimal retention time in 
year round operation. In the tropical regions, a 
constant retention time is most adequate for opti- 
mal operation, as water temperature is fairly con- 
stant year round and a constant area and depth 
strategy can be adopted. In moderate climates sea- 
sonally variable retention time is preferred, and it 
was found to be most economically achieved by 
varying pond depth at constant area. Another 
plausible strategy with possible economic advan- 
tages is a combination of dual function ponds, 
operating solely for wastewater treatment during 
winter, while some are converted into fish-rearing 
ponds during summper. (Baker-FRC) 

W82-06266 


A REVIEW OF THE MECHANISM OF POW- 
DERED ACTIVATED CARBON ENHANCE- 
MENT OF ACTIVATED SLUDGE TREAT- 
MENT, 

C-E Natco, Tulsa, OK. 

K. L. Sublette, E. H. Snider, and N. D. Sylvester. 
Water Research, Vol 16, No 7, p 1075-1082, July, 
1982. 1 Fig, 1 Tab, 47 Ref. 


Descriptors: *Activated sludge process, *Reviews, 
*Wastewater treatment, Carbon, Sludge, *Activat- 
ed carbon, Chemical reactions, Synergistic effects. 


This paper reviews the available literature con- 
cerning powdered activated carbon enhancement 
of activated sludge treatment. Much investigative 
work has been devoted in the past 10 years to 
understanding the interaction of carbon adsorption 
and biological activity. Simple addition of effects 
seems unlikely, and an apparent synergism has 
been suggested. The source of this synergistic 
effect has been attributed to stimulation of biologi- 
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cal activity through removal of inhibitory sub- 
stances or concentration of nutrients and to biore- 
generation of the adsorptive capacity of activated 
carbon. The relative importance of these synergis- 
tic mechanisms appears to depend largely on the 
characteristics of the wastewater and the nature of 
the organisms that make up the biomass. Removal 
of inhibitory substances and bioregeneration are 
most important with regard to activated sludge 
treatment of complex wastewaters. More study is 
needed to elucidate the complex relationship be- 
tween the presence of an adsorptive surface and 
the performance of a biological treatment system. 
Considerable insight could be gained from using 
simple nutrient solutions containing single organic 
carbon sources as feeds. If extracellular enzymes 
can be detected in a biological reactor by virture 
of the production of metabolic intermediates in the 
bulk medium, an investigation of the effects of 
activated carbon on the degradative activity of 
medium made cell free could be enlightening. 
(Baker-FRC) 

W82-06268 


EFFECT OF TEMPERATURE ON HEAVY 
METAL BINDING BY ANAEROBICALLY DI- 
GESTED SLUDGES, 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Environmental Sciences. 

M. S. Gould, and E. J. Genetelli. 

Water Research, Vol 16, No 5, p 749-753, May, 
1982. 3 Fig, 3 Tab, 7 Ref. 


Descriptors: *Heavy metals, *Digested sludge, 
*Adsorption, *Fate of pollutants, *Regression 
analysis, Mathematical models, Cadmium, Nickel, 
Copper, Zinc, Hydrogen ion concentration, Statis- 
tical analysis, Temperature effects, Mathematical 
studies, Enthalpy, Entropy, Model studies, *New 
Jersey. 


The effect of temperature on the binding of Cu, 
Zn, Cd, and Ni to anaerobically digested sludge 
was investigated using sludge from the sewage 
treatment plant at the Marlboro State Hospital in 
New Jersey. Two different procedures were used 
for equilibrating and adjusting the pH of heavy 
metal salt and sludge mixtures. Solids metal con- 
tent, soluble metal concentration and pH were 
determined after each equilibration, and results 
were analyzed by regression analysis using the 
Statistical Analysis System. The effect of pH, tem- 
perature, and solute concentration on heavy metal 
partitioning with sludge solids was estimated using 
the van’t Hoff equation combined with the Freund- 
lich isotherm and a pH term. Enthalpies for Zn, 
Ni, and Cd reflect overall endothermic behavior, 
while results for Cu show that changes in tempera- 
ture have very little effect. Entropy effects were 
more suitable than enthalpy effects in explaining 
the high stability associated with heavy metal/ 
sludge binding. When the temperature is de- 
creased, Zn, Ni, and Cd are solubilized. (Geiger- 


FRC) 
W82-06270 


BIOLOGICAL EQUILIBRIUM IN A 
WASTEWATER RESERVOIR, 

Ben Gurion Univ., Sed. Boker (Israel). Lab. for 
Applied Environmental Microbiology. 

A. Abeliovich. 

Water Research, Vol 16, No 7, p 1135-1138, July, 
1982. 3 Fig, 2 Tab, 2 Ref. 


Descriptors: *Wastewater lagoons, Reservoirs, 
*Anaerobic conditions, Algae growth, Oxidation, 
Municipal wastes, *Israel, Ram reservoir. 


Observations were carried out during 1979-1980 in 
the Ram reservoir, located 2 km east of Beer- 
Sheva, Israel. The reservoir is 6 meters deep, its 
area is 20 acres, and it is able to store up to 500,000 
cubic meters of effluent from the local municipal 
oxidation ponds. At present the deep Ram 
wastewater reservoir behaves as a biologically 
stable water body with respect to both algal spe- 
cies and algal concentration, in spite of the great 
diurnal and seasonal variability in water quality 
and the fluctuations in the various physicochemical 
and biological parameters measured such as tem- 
perature, concentration of biochemical oxygen 
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demand, and ammonia. This stability suggests the 
presence of factors that prevent any succession of 
species and development of blooms of any algae. A 
crucial factor in maintaining aerobic conditions at 
the surface seems to be water depth. During the 
summer, as long as the water was deep enough to 
build a stable thermocline to trap all sulfides, am- 
monia, and particulate organic matter, the surface 
water could be safely pumped for irrigation. 
During the winter, water depth and organic load 
did not play such a critical role in the reservoir, 
which was generally anaerobic throughout the 
water column except for the upper 50-100 cm 
during the day and 10-25 cm during the night. 
(Baker-FRC) 

W82-06282 


OXIDATION OF AQUEOUS PHENOL SOLU- 
TIONS IN THE PRESENCE OF POLYELEC- 
TROLYTES, 

Wollongong Univ. (Australia). Dept. of Chemis- 


try. 

J. Land, and J. Ellis. 

Water Research, Vol 16, No 7, p 1139-1145, July, 
1982. 3 Fig, 6 Tab, 25 Ref. 


Descriptors: *Wastewater treatment, *Phenols, In- 
dustrial wastes, Toxicity, Chemical coagulation, 
*Biological wastewater treatment, Chemical reac- 
tions, Oxidation, Separation techniques, Polyelec- 
trolytes, Electrolytes. 


A study was made of the oxidation of phenols with 
Fenton’s reagent in the presence of polyelectro- 
lyte, to explore the possibility of binding phenol 
oxidation products to the polyelectrolyte and thus 
removing them by sedimentation instead of by 
exhaustive oxidation. The polyelectrolytes selected 
for study were polyethyleneimine (PEI) and poly- 
propyleneimine (PPI). The precipitation of early 
oxidation products with PEI provided an alterna- 
tive to exhaustive chemical oxidation as a means of 
detoxifying phenolic effluents. The properties of 
the PEI/oxidized phenol adduct showed some si- 
milarities to those of corresponding precipitates 
obtained with complex humic materials and col- 
ored substances. Any substituted phenol which can 
be chemically oxidized to a 1,2-dihydroxybenzene 
can be aerially oxidized to products which form an 
insoluble adduct with PEI. The efficiency of this 
reaction and its tolerance to varying PH and over- 
dose of PEI increases with increasing molecular 
weight of the PEI. Although the procedure does 
not alone reduce the phenol concentration to the 
desired 0.1 mg/liter for discharge, it does show 
potential for use as a chemical pre-treatment step 
of high strength effluents which would otherwise 
be very harmful to a biological treatment system. 
(Baker-FRC) 

W82-06283 


DESIGN CRITERIA FOR A COAGULATION- 
FLOCCULATION PLANT FOR SEWAGE, 
Ministry of Transport and Public Works, Middle- 
burg (Netherlands). 

J. Leentvaar, R. E. Roersma, and T. S. J. Ywema. 
Zeitschrift fuer Wasser und Abwasser Forschung, 
Vol 14, No 1, p 1-6, February, 1981. 7 Fig, 9 Tab, 7 
Ref. 


Descriptors: *Wastewater treatment, *Design cri- 
teria, Sludge, ‘*Flocculation, *Coagulation, 
Sewage, Pilot plants. 


The aim of this study is to obtain some design 
criteria for a coagulation flocculation plant that 
operates with domestic sewage. Parallel to these 
pilot plant experiments jar-tests were carried out to 
determine the optimal detention time in the differ- 
ent units and the optimal mixing intensity. Experi- 
ments were carried out with raw unsettled sewage 
of the village of Bennekom, which is mainly of 
domestic origin. The batch experiments demon- 
strated that a short and intensive mixing period of 
sewage and coagulant was favorable, although air 
burst within the fluid was disadvantageous. It was 
evident that the rapid mix period in the reactor 
should be equal to or longer than the mixing time 
required for complete mixing of the liquid tn the 
tank. In batch experiments a G value of about 700/ 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


sec for 7 s gave the best results. In pilot plant 
studies it was nearly impossible to measure exactly 
the G value of the rapid mix unit. Also in the pilot 
plants a higher G value was advantageous together 
with a plug flow system. The design of the floccu- 
lator involves selection of reactor configuration, 
velocity grdients and detention time. Previous ex- 
periments and general design foundations indicated 
that square tanks would be favorable. The pilot 
plant experiments indicated that the total organic 
carbon removal increased strongly using a floc 
blanket in the sedimentation tank. The sludge 
properties were not influenced strongly by the 
design variations of flocculator or sedimentation 
tank. (Baker-FRC) 
-06298 


OXIDATION PRODUCTS AND RATES OF RE- 
ACTION IN THE OZONOLYSIS OF DIEBEN- 
ZOFURAN, 

Wesleyan Univ., Middletown, CT. Dept. of Chem- 
istry 

oy primary bibliographic entry see Field 5B. 
W82-06305 


WASTEWATER CHARACTERIZATION AND 
TREATMENT SYSTEM DEVELOPMENT FOR 
A BLUE CRAB PROCESSING PLANT, 

Maryland Univ., College Park. Water Resources 
Research Center. 

F. W. Wheaton, K. M. Lomax, and G. Geiger. 
Available from. the National Technical Information 
Service, Springfield, VA 22161 as PB82-256520, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Report No 65, April 1981. 29 p, 4 Fig, 6 
Tab, 14 Ref. OWRT A-044-MD(1), 14-34-0001- 
0122. 


Descriptors: Blue crabs, Waste disposal, Seafood, 
Filtration, *Food-processing wastes, Industrial 
wastes, *Wastewater treatment, *Crabs, Effluent. 


Blue crab processing plant liquid effluent was di- 
vided into washdown, hand sink and retort efflu- 
ent. Each stream was characterized using standard 
water quality parameters. The wastewater was 
then subjected to settling, flocculation with alum 
and chitin, centrifuging, foam fractionation, micro- 
screening or aerobic or anaerobic biological treat- 
ment and the resultant water quality determined. 
Aerobic biological treatment appeared to be the 
most promising method for meeting water quality 
guidelines. A wastewater treatment system, con- 
sisting of a 60-mesh screen, aerated biological 
treatment with about a two day retention time and 
chlorine disinfection, was installed in a blue crab 
processing plant. The 60-mesh screen significantly 
reduced total suspended solids (TSS) concentra- 
tions but not the BOD sub 5. Aerated biological 
treatment had reduced BOD sub 5 significantly but 
had little effect on TSS, volatile and non-volatile 
solids. Chlorination adequately reduced bacterial 
populations to below 70 MPN/100 ml. (Author 
abstract) 

W82-06306 


WATER REUSE BY METAL REMOVAL FROM 
INDUSTRIAL PLATING EFFLUENTS, 

Rhode Island Univ., Kingston. 

F. J. DeLuise, and S. M. Barnett. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256538, 
Price codes: A02 in paper copy, AOI in microfiche. 
Report, September 1981, 22 p, 11 Fig, 9 Ref. 
OWRT A-073-RI (1). 14-34-0001-1142. 


Descriptors: ‘*Metal-finishing wastes, *Water 
reuse, Industrial wastes, Flotation, *Microgas dis- 
persions, Effluents, *Wastewater treatment, 
Copper, Nickel, Chromium, Lead, Zinc. 


Microgas dispersions (MGD) have been used in a 
flotation process to remove copper, chromium, 
nickel, lead, and zinc from aqueous solutions. Solu- 
tions of each metal individually, and mixtures of all 
the metals were synthetically prepared and treated 
for removal. Removal of these metals from an 
actual industrial plating effluent was also studied. 
Metal removals of up to 100 per cent were ob- 
tained from solutions of metals ranging in concen- 


tration from 2 to 20 ppm. In addition, plating 
wastes containing several metals were successfully 
treated. The most efficient treatment system em- 
ployed the use of a cationic surfactant with precip- 
itate floatation. 

W82-06307 


ADSORPTION OF ARSENITE AND ARSE- 
NATE ON AMORPHOUS IRON HYDROXIDE, 
Arizona State Univ., see ag os of Chemistry. 
M. L. Pierce, and C. 'B.M 

Water Research, Vol 16, No 5, p 1247-1253, July, 
1982. 8 Fig, 3 Tab, 13 Ref. 


Descriptors: *Arsenic, *Adsorption, Sediments, 
*Iron hydroxide, *Arsenates, Mining wastes, In- 
dustrial wastes, *Wastewater treatment. 


This study was undertaken to establish quantita- 
tively the isotherms of arsenite and arsenate ad- 
sorption on amorphous iron hydroxide at concen- 
trations which range over four orders of magni- 
tude and a wide range of pH. The adsorption 
capacity of amorphous iron hydroxide was ex- 
tremely high for arsenic. Adsorption continued to 
take place even at the highest concentrations of 
arsenic studied. For initial arsenic concentrations 
up to 667 micromoles/liter (50 ppm) removals on 
the order of 35% at a pH of 4 were found, which 
amounted to an adsorption of 50 millimoles/g. At 
low concentrations the isotherms obeyed equations 
of the Langmuir type. At higher concentrations 
the adsorption isotherms were linear, indicating the 
existence of more than one type of surface site on 
the amorphous iron hydroxide adsorbent. Removal 
of arsenite and arsenate by amorphous iron hy- 
droxide throughout the concentration range were 
determined as a function of pH. By careful seletion 
of the relative concentration of arsenic and amor- 
phous iron hydroxide and pH, removals on the 
order of 92% can be achieved. (Baker-FRC) 
W82-06311 


ANAEROBIC FILTER TREATMENT OF MO- 
LASSES DISTILLERY SLOPS, 

Agriculture and Forestry Univ., Vienna (Austria). 
Dept. of Applied Microbiology. 

R. Braun, and S. Huss. 

Water Research, Vol 16, No 7, p 1167-1171, July, 
1982. 5 Fig, 2 Tab, 23 Ref. 


Descriptors: *Anaerobic digestion, *Food-process- 
ing wastes, *Distillery wastes, Industrial wastes, 
*Wastewater treatment, Anaerobic conditions, 
Beet molasses. 


Laboratory and pilot scale anaerobic filter diges- 
tion of beet molasses distillery slops were examined 
as a method of treating these high-strength indus- 
trial wastewaters. The slops used had an average 
dry matter content of between 4.8 and 63% (w/v). 
Methane fermentations were initiated by adding 
sludge from municipal sewage sludge digesters at a 
concentration corresponding to 30% (v/v) of the 
water filled filters and a dosage of diluted molasses 
slops (slops:water = 1:). Initial retention times 
were set between 4 and 6 days. As the volatile 
fatty acid concentration decreased, the volumetric 
load was gradually increased by reducing the re- 
tention time. Anaerobic flter treatment proved fea- 
sible without either pretreatment or water dilution 
of the slops at comparably high volumetric load- 
ings and low residence times. There was no differ- 
ence in the efficiencies of the laboratory and the 
pilot scale reactors. After continuous operation for 
1 year there was no obvious sign of clogging. After 
dismantling the filter the bacterial sludge was 
easily rinsed from the packing material. The major 
part of the sludge was submerged in the void space 
of the filter packing. A considerable improvement 
in the gas productivity could be achieved through 
the addition of iron sulfate. Volumetric loadings of 
up to 50 kg organic dry matter/cubic meter/day, 
corresponding to a hydraulic residence time of 
about 1 day, were achieved. (Baker-FRC) 
W82-06312 


MODELLING OF THE ACTIVATED SLUDGE 
PROCESS FOR MICROPROCESSOR-BASED 
STATE ESTIMATION AND CONTROL, 


Helsinki Univ. of Technology, Espoo (Finland). 
A. Holmberg. 

Water Research, Vol 16, No 7, p 1233-1246, July, 
1982. 13 Fig, 5 Tab, 32 Ref. 


Descriptors: *Activated sludge process, *Model 
studies, Computers, *Microprocessors, 
*Wastewater treatment, Mathematical studies, Bio- 
chemical oxygen demand, Oxygen demand, 
Sludge, Oxygen uptake, Algorithms, *State estima- 
tion. 


This study was aimed at developing and imple- 
menting a microprocessor based estimation and 
control system for the activated sludge process. A 
simple dynamic process model suitable for state 
estimation and control using microprocessors is 
presented. An estimation algorithm for estimation 
of the biochemical oxygen demand loads of the 
influent and effluent was developed and imple- 
mented using micro-processors. The algorithm also 
estimated the concentration of sludge and active 
mass in the different stages of the process and also 
sludge growth, using available on-line meas- 
urements and the oxygen utilization rate, for which 
a separate estimation method was needed. An algo- 
rithm was developed for on-line determination of 
the oxygen utilization rate and the oxygen transfer 
coefficient, which are prerequisites for state esti- 
mation. A comparison was made of control strate- 
gies. The study comprised two experimental peri- 
ods at a research plant corresponding in size to a 
municipal treatment plant for 1000-1500 inhabi- 
tants. Control of the activated sludge process is 
discussed and concluded to be a hierarchical two- 
level problem. The upper level control actions are 
aimed at bringing the process to an optimal state of 
operation. For this purpose verbally formulated 
control laws are used. On the lower level the 
control task is to maintain the process in the opti- 
mal state. (Baker-FRC) 

W82-06324 


EFFECTIVE PROJECT MANAGEMENT, 
CH2M/Hill Inc., Corvallis, OR. 

J. Van Munster. 

In: Water/Engineering and Management, Refer- 
ence Handbook-1982, p 17-18, 20-22, May, 1982. 3 
Fig. 


Descriptors: *Management, *Planning, Construc- 
tion, Management planning, Project planning, Per- 
sonnel management. 


Construction management is a system than can be 
implemented as a professional instrument on water 
and wastewater projects to complete them success- 
fully in spite of the increasingly complex constraits 
of the marketplace. The principal phases of con- 
struction management program are project setup, 
which establishes the management tools and guide- 
lines for the project; project delivery analysis and 
management plan, which defines the management 
tools and technique for selected delivery approach; 
and implemeting the contruction management ap- 
proach, which describes the application of the 
construction management program during design 
and construction. The advantages that such a man- 
agement process offers include a comprehensive 
management program, which provides continuity 
from project conception through completion; im- 
plementation of a management system specificaly 
tailored to the particular requirements of the pro- 
ject; a flexible management approach that permits 
the owner to select only those services needed to 
augment his capabilities; a single source of respon- 
sibility for all phases of the work; the management 
expertise and needed tools to manage problems 
associated with communication, responsibility defi- 
nition or coordination throughout the life of the 
project; and a potential savings from reduced over- 
head cost of all team members who have less 
management responsibility. (Baker-FRC) 
W82-06328 


EXTRACTION OF PHENOLIC COMPOUNDS 
AND ORGANIC ACIDS BY LIQUID MEM- 
BRANES, 





Exxon Research and Engineering Co., Linden, NJ. 
Corporated Research Technology Feasibility 
Center. 

R. E. Terry, N. N. Li, and W. S. Ho. 

Journal of Membrane Science, Vol 10, No 2/3, p 
305-323, 1982. 11 Fig, 5 Tab, 12 Ref. 


Descriptors: *Separation techniques, *Perselective 
membranes, *Membrane processes, Phenols, *Or- 
ganic acids, *Wastewater treatment, Membranes, 
Industrial wates. Semipermeable membranes, Per- 
meability, Model Studies, Mass Transfer. 


The application of liquid membrane technology in 
removing phenolic and organic acid contaminants 
from wastewater streams is described. As the phe- 
nolic compounds and organic acids permeate 
throught the liquid membranes into emulsion dro- 
plets, they react with caustic, the main reactive 
agent, and become ionized. The ionized species 
which cannot permeate the liquid membranes are 
held in the emulsion droplets. A mass transfer 
model is presented which describes the extraction 
process. More than 99% of phenol and cresol can 
be extracted in see than 1 minute, while acetic and 
propionic acids can be extracted at a much slower 
rate. The phenolic compounds are extracted at a 
pH of 7, while the acids can only be extracted low 
pH. The extraction rates for acetic acid and phenol 
are the same in individual-compound and binary- 
mixture permeations. (Geiger-FRC) 

W82-06331 


REMOVAL OF ZEOLITE TYPE A DURING 
PRIMARY SEDIMENTATION AND ITS 
EFFECT ON METAL REMOVAL, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

A. C. Rossin, R. Perry, and J. N. Lester. 

Water Research, Vol 16, No 7, p 1223-1232, July, 
1982. 2 Fig, 6 Tab, 26 Ref. 


Descriptors: *Zeolites, *Wastewater treatment, 
Zeolite process, Sedimentation, Lead, Copper, 
Zinc, Chromium, *Heavy metals, Suspended 
solids. 


The removal of zeolite type A in a pilot scale 
primary sedimentation system operating in the 
field, and its effect on metal removal, are reported. 
With one zeolite free pilot plant acting as a control 
to the other it was also possible to determine the 
effect of zeolite on suspended solids and heavy 
metal removal over a range of hydraulic loadings. 
At both influent concentrations of zeolite studied 
(30 and 60 mg/liter) zeolite removal was substan- 
tial under all conditions. No evidence of enhanced 
removal of suspended solids in the presence of 
zeolite was noted. Removals of lead, zinc, copper 
and chromium were slightly enhanced in some 
experiments. The observed improvements in metal 
removal appeared to be strongly influenced by the 
sewage matrix. (Baker-FRC) 

W82-06338 


OPERATING COLLECTION 
UNDER FISCAL STRESS, 
Charlotte-Mecklenburg Utility Dept., NC. 

C. L. Hamilton. 

In: Water/Engineering and Management, Refer- 
ence Handbook-1982, p 23-25, May, 1982. 


SYSTEMS 


Descriptors: *Financial aspects, *Management, 
Personnel management, Management planning, 
Planning, Mechanical equipment. 


Municipal managers have been forced into a pain- 
ful reassessment of existing operations due to the 
current conditions of fiscal retrenchment at the 
national level, coupled with the fact that local 
revenue sources have reached practical political 
limits. In Charlotte, North Carolina, three critical 
objectives were sought: to minimize redundancy 
and maximize efficiency of existing cleanup pro- 
grams through development of a problem-history- 
based preventive maintenance effort; to re-examine 
existing methods of personnel and equipment usage 
with the aim of detecting and eliminating nonuti- 
lized time and correspondingly increasing produc- 
tivity and efficiency; and to develop comprehen- 
sive management information systems that would 
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facilitate implementation and monitoring of the 
other two objectives. While this effort did not 
reach all available alternatives in dealing with 
budgetary retrenchment, there was no question 
that the effort would continue to pressure for 
further reductions in the cost of services. (Baker- 


FRC) 
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ROTATING BIOLOGICAL 
SCALE-UP AND DESIGN, 
Oklahoma State Univ., Stillwater. School of Civil 
Engineering. 

E. L. Stover, and D. F. Kincannon. 

In: Water/Engineering and Management, Refer- 
ence Handbook-1982, p 48, 50-54, May, 1982. 7 
Fig, 1 Tab, 7 Ref. 


CONTACTOR 


Descriptors: *Wastewater treatment, *Design cri- 
teria, *Rotating biological contactor, Kinetics, Bio- 
chemical oxygen demand, Oxygen demand. 


Experience gained over the past ten years in the 
scale-up and design of rotating biological contactor 
systems is reviewed. Performance data, operating 
information and kinetic data can be obtained from 
bench and pilot scale RBC systems for designing 
full scale systems. One major consideration in 
using RBC systems is whether the removal effi- 
ciency is dependent on the substrate concentration 
of the wastewater or the hydraulic flow rate. In 
fact, both flow rate and organic concentration 
exhibit definite relationships with substrate remov- 
al rate and efficiency. Another design approach 
considers the amount of soluble substrate removed 
per unit of surface area for each stage of a multis- 
tage RBC system. Any design method based on 
zero, first or second order rate kinetics will be 
limited to loading conditions within a specific load- 
ing range for design of RBCs. The total organic 
loading design method can accurately predict the 
amount of biochemical oxygen demand removed 
per applied BOD loading regardless of apparent 
zero, first or second order kinetics. The excellent 
fit of the Monod-type relationship to BOD re- 
moved vs. BOD applied allows prediction of BOD 
removal for any applied loadings desired by appli- 
cation of monomolecular kinetic analysis. The pri- 
mary mechanism of oxygen transfer in RBC sys- 
tems appears to be transfer from the gas phase into 
the liquid flowing over the media during rotation. 
To effectively accomplish scale-up of RBCs from 
pilot data, the oxygen transfer capabilities and limi- 
tations of the full scale systems must be defined. 
(Baker-FRC) 
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DESIGN AND OPERATION OF ANAEROBIC 
SLUDGE DIGESTION SYSTEMS, 

Los Angeles County Sanitation Districts, Whittier, 
CA. 

W. E. Garrison, C. A. Nagel, and R. S. Easley. 

In: Water/Engineering and Management, Refer- 
ence Handbook-1982, p 68-72, May, 1982. 2 Fig, 1 
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Various design and operting principles used over 
recent years in the Sanitation Districts of Los 
Angeles County have demonstrated that anaerobic 
digestion can be a very reliable and safe unit oper- 
ation in a modern sewage treatment plant. The 
benefits derived in energy return and lack of plant 
nuisance make the effort rewarding. Rapid accel- 
eration of energy costs in future years will make 
the anaerobic digestion of sludge solids a vital part 
of many modern sewage treatment systems. The 
basic advantages of such a plan include energy 
recovery, reduced odor potential in subsequent 
handling, reduced health risk for composting and 
recycle, and sludge storage and equalization for 
subsequent dewatering stages. The California plant 
described treats 15 cubic meters/ sec of sewage in 
an advanced primary system and currently pro- 
duces 160,000 cubic meters per day of digester gas, 
of which 50% is used in the plant and the balance 
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sold to an adjacent oil refinery. Digester gas is 
used by reciprocating engines to drive large pumps 
and genertors and as a fuel source in boilers to 
produce steam for digester heating. Specifics are 
discussed for the master plan for circular digesters, 
digester sizing, the mixing system, the heating 
system, the cleanout system, and safety features. 
(Baker-FRC) 
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ROTATING BIOLOGICAL 
SYSTEM DESIGN, 

Pittsburgh Univ., PA. Dept. of Civil Engineering. 
Y. C. Wu, and E. D. Smith. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
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The practical application of Wu’s model for the 
prediction of soluble biochemical oxygen demand 
removal in rotating biological contactor systems is 
discussed extensively for various operating condi- 
tions. In the predictive model wastewater with or 
without pretreatment is fed on a once-through 
basis to RBC systems for biological oxidation of 
waste matter. Recycling of RBC effluent back to 
the early stages of the system has not been prac- 
ticed, as no significant increase in treatment effi- 
ciency could be related to this practice. Apparent- 
ly the major factors which directly influence the 
efficiency of RBC wastewater treatment systems 
are: influent wastewater characteristics, flow rate 
and surface hydraulic loading, disc rotation speed, 
submerged disc depth, liquid retention time, and 
wastewater temperature. By using the proposed 
mathematical model, design of mechanical-drive 
RBC plants for carbonaceous removal can be 
easily and precisely performed. Calculating the 
required surface hydraulic loading rate, variables 
such as influent soluble BOD concentration, 
wastewater temperature, and others can be thor- 
oughly investigated and determined. The total disc 
surface area required is equal to the design 
wastewater flow divided by the calculated surface 
hydraulic loading. The precision for the percent- 
age of biochemical oxygen demand removal result- 
ing from the use of this model was about 4.64% for 
the data sets tested. (Baker-FRC) 
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NITRIFICATION KINETICS AND ITS RBC AP- 
PLICATION, 

Norton AFB, CA. 

C. -S. Huang. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
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*Rotating biological contactor, Filtration. 


A stationary, inclined plate on which a nitrifying 
biological film was developed was used to investi- 
gate the nitrification surface reaction model, and a 
second study on the bench scale was performed 
with a rotating biological contactor to see whether 
the findings of the first study were also applicable 
to the rotating biological film process. Based on 
the results of these two studies, it was concluded 
that the nitrification process follows a zero-order 
reaction both in stationary fixed-film systems and 
in rotating fixed-film systems. The pseudohomo- 
geneous surface reaction model can be applied to 
both trickling filter systems and RBC systems. 
That is, the nitrification efficiency in a trickling 
filter process depends on the characteristics of the 
packing media used and the reciprocal of the two- 
thirds power of the hydraulic loading. Thus, in a 
RBC nitrification system, ammonia-nitrogen re- 
moval is a function of the square root of the 
rotation speed up to a certain speed. The active 
microbial film in a nitrifying RBC unit may be 
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estimated by locating the optimum ammonia-nitro- 
gen removal rotation speed and the corresponding 
liquid film thickness at that rotation speed. The 
RBC unit used in this study has an active (or 
effective) slime thickness of about 72 micrometers. 
(Baker-FRC) 
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DESIGN APPROACH TO DUAL-POWER AER- 
ATED LAGOONS, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

L. G. Rich. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineers, Vol 108, No EE3, p 532-548, June, 
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Completely and partially suspended lagoon cells 
are defined and their use in dual-power level, mul- 
ticellular systems is discussed. A procedure is pre- 
sented for designing a dual-power level, multicellu- 
lar aerated lagoon system on a rational basis using 
biokinetic coefficient data. The aeration cells can 
be designed as inverted, truncated pyramids. 
Center depth should be no less than 3 meters, and 
for many earth materials in which a cell is con- 
structed, a slope no_ steeper than 1:3 
(vertical:horizontal) should be used. Influent pipes 
to all the aeration cells should discharge at a 
shallow depth below the aerators. Effluent from 
the first cell should be withdrawn from behind a 
surface baffle. Effluents from all the other aeration 
cells should be withdrawn at the surface without 
surface baffling so as to avoid retention of any 
algae that might be generated in the system Riprap 
or a concrete apron should be placed at the water 
line to prevent erosion. The size combination se- 
lected for the design should reflect the following 
considerations: capital cost, operating cost, algal 
growth potential, and depth of sludge accumula- 
tion in the partially-suspended cells. (Baker-FRC) 
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PERFORMANCE OF MODIFIED CHLORINE 
CONTACT CHAMBER, 

Worcester Polytechnic Inst., MA. Dept. of Civil 
Engineering. 

F. L. Hunt, and Z. Vogiatzis. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
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A field study was conducted to determine the 
effectiveness of perforated baffles was to increase 
the hydraulic efficiency and lower the required 
dosage of chlorine. Field evaluations were con- 
ducted at the Maynard, Massachusetts, Municipal 
Wastewater Treatment Plant Chlorine Contact 
Chamber. This study did not distinguish between 
applied chlorine dose and actual chlorine dose. 
The chlorine demand is considered to be negligi- 
ble. In addition no distinction was made between a 
free chlorine residual disinfection response and a 
combined chlorine residual disinfection response. 
The findings suggest that tracer responses from the 
model unit and the field unit were similar. Future 
model scale studies to further quantify disinfection 
process responses while varying disinfectant types 
or modes of application of the model unit can be 
attempted. Field tracer responses in the unmodified 
and modified field units correspond closely with 
the curve generated through a specific equation. 
Use of the batch reactor data and tracer data is 
therefore acceptable for the chlorine contact 
chamber unit evaluated in this study. Tracer data 
comparing the unmodified and modified CCC units 
show an improvement in the modified unit. Instal- 
lations of these baffles in this CCC unit parallel the 
performance of a CCC unit that has a length-of- 
flow to width ratio of 25/1. Disinfection efficiency 


was improved 24% in the modified unit. About a 
10% lower chlorine dose was needed. A cost eval- 
uation indicates that these baffles should be cose 
effective, with the percentage saved depending on 
the average applied dose. In addition to cost sav- 
ings, the benefit of lowering chlorine usage and 
lessening the release of chlorinated organics in 
wastewater effluents will reduce potential pollu- 
tion dangers. (Baker-FRC) 
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EVALUATION OF THE ‘LECTRO CLEAR Z’ 
ELECTRO-COAGULATION PROCESS FOR 
MEAT PACKING WASTEWATER  TREAT- 
MENT. 

Western Industrial Labs. Ltd., Edmonton (Alber- 
ta). 

Environment Canada, Ottawa, Environmental Pro- 
tection Service, Report No EPS 4-WP-82-1, Janu- 
ary, 1982. 92 p, 4 Fig, 4 Tab, 4 Append. 
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Serious sewage treatment problems were encoun- 
tered in Lethbridge, Alberta, due to its large 
number of food processing plants. An eight-week 
detailed evaluation was conducted in 1980 to assess 
the operation of a Lectro Clear Z (LCA) unit 
installed at a Lethbridge meat packing sewage 
system. As a result of this evaluation, it was deter- 
mined that the LCZ unit could achieve BOD and 
suspended solids reduction of about 55-65% on the 
total existing catch basin effluent. In addition to 
achieving an acceptable level of treatment, it was 
confirmed that by-product recovery from the LCZ 
skimmings was possible. While the subject plant 
had an existing pretreatment basin, new plants or 
plants without existing basins must consider some 
kind of sedimentation and equilization for prepar- 
ing wastewater prior to the LCZ unit. Further, 
unexpected occurrence and persistence of electri- 
cal problems for the LCZ unit suggests that tighter 
manfacturing specifications, installation, and oper- 
ation of the electrical components should be con- 
sidered. Specific recommendations are given for 
various topics concerning LCZ operation, includ- 
ing wastewater conductivity, pH adjustment, LCZ 
influent temperature, hydrogen sulfide formation, 
and turbulence in the coagulation section of the 
unit. An economic evaluation of the system was 
also made. (Zielinski- MAXIMA) 
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EVALUATION OF BIOLOGICAL NITRIFICA- 
TION - DENITRIFICATION AT PENTICTON, 
BRITISH COLUMBIA, 

International Environmental Consultants Ltd., Is- 
lington (Ontario). 

K. L. Murphy, and R. W. Wilson. 

Environment Canada, Ottawa, Environmental Pro- 
tection Service, Report SCAT-10, 1981. 72 p, 13 
Fig, 13 Tab, 33 Ref, 2 Append. 
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A study was undertaken to review proven methods 
for removing biological nitrogen (N) from munici- 
pal wastewater, to select suitable design para- 
metrers, and to prepare process designs and capi- 
tal/operating cost estimates for process alternatives 
appropriate for Penticton, British Columbia. De- 
tailed process option evaluations were made for: 
two-sludge nitrification plus denitrification; one- 
sludge post-denitrification; and one-sludge pre-den- 
itrification. Process designs were based on achiev- 


ing up to 5 mg/liter nitrate-N and 1 mg/liter TKN 
in the treated effluent throughout the year. The 
pre-denitrification process was found to be the 
most cost effective, the design being based on a 20- 
day solids residence time (SRT) for the nitrifica- 
tion basin and a 10-day SRT for the denitrification 
basin to ensure efficient N removal at a minimum 
operating temperature of 8 degrees. The cost of 
combined carbon and N removal be pre-denitrifi- 
cation was estimated to be about 25% higher than 
for carbon removal by activated sludge, and 10% 
higher than for carbon removal and nitrification 
alone. Land disposal, ammonia stripping, and ion 
exchange were estimated as more costly than bio- 
logical N removal methods. General costs are 
given for N removal at wastewater treatment facil- 
ities handling 5000-45000 cu m/day. (Zielinski- 
MAXIMA) 
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PILOT SCALE ASSESSMENT OF THE BIO- 
LOGICAL FLUIDIZED BED PROCESS FOR 
MUNICIPAL WASTEWATER TREATMENT. 
Dearborn Environmental Consulting Services, 
Mississauga (Ontario). 

Environment Canada, Ottawa, Environmental Pro- 
tection Service, Report SCAT-11, 1981. 148 p, 73 
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Pilot-scale studies of the oxygenic biological flu- 
dized bed process demonstrated that the system is 
a technically-feasible alternative to carbon oxida- 
tion and nitrification of municipal wastewaters. 
The design organic loading of the bed is limited by 
the ability of the process to remove suspended 
particulates. A treated effluent containing below 15 
mg/liter filterable BOD-5 was consistently pro- 
duced at a loading rate of 10 kg BOD-5 cu m/day 
(an order-of-magnitude higher than for conven- 
tional suspended growth systems (CSGS). Oper- 
ation at a volumetric loading similar to CSGS was 
necessary to attain below 15 mg/liter total BOD-5 
without effluent polishing, due to the contribution 
of suspended solids in the final effluent BOD-S. 
The bed responded rapidly to influent condition 
changes and was less susceptible to influent distur- 
bances than the activated sludge and rotating bio- 
logical contactor processes in terms of effluent 
filterable organic carbon concentration. Significant 
deterioration occurred in effluent quality in terms 
of suspended solids levels under diurnally-varying 
flow/concentration conditions. Separate stage ni- 
trification studies did not show the order-of magni- 
tude increases in volumetric ammonia oxidation 
rates claimed by other workers. Despite apparent 
limitation concerning suspended solids removal 
during separate stage nitrification of high quality 
secondary effluent, the process demonstrated a po- 
tential for use in several wastewater treatment 
areas. (Zielinski- MAXIMA) 
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MENT SYSTEM USER COST ALLOCATION, 
VOLUME 2: USER’S MANUAL, 

Department of the Environment, Ottawa (Ontar- 
io). 

E. B. Boisselle, and P. Cote. 

Report No EPS 3-WP-80-7E, February, 1982. 130 
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Joint treatment of industrial and municipal 
wastewaters requires a system for computing equi- 
table charges to treatment facility users. A comput- 
er program (TAREP) has been developed for this 
purpose. Information is presented for using the 
TAREP program to establish a distribution of 
costs for wastewater treatment. Also included are 
instructions for coding data, a description of the 
TAREP subroutines, the program (in FORTRAN) 
taken from a run on the University of Montreal’s 
CYBER 173, and the results of that run. TAREP is 
applicable in municipalities where there is joint 
industrial /municipal wastewater treatment, and 
can be used to establish charges to ratepayers 
where treatment facilities are already in place, as 
well as for preliminary studies leading to the con- 
struction of such facilities (thereby enabling mu- 
nicipalities and users to judge whether joint treat- 
ment is economically sound). The principles under- 
lying TAREP and case histories conducted using 
this program are described in the first volume of 
this 2-volume set. (Zielinski- MAXIMA) 
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A METHOD FOR WASTEWATER TREAT- 
MENT SYSTEM USER COST ALLOCATION, 
VOLUME I: STUDY REPORT, 

Department of the Environment, Ottawa (Ontar- 


io). 

E. B. Boisselle, and P. Cote. 

Report No EPS 3-WP-80-6E, February, 1982. 209 
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Joint treatment of industrial and municipal 
wastewater raises the problem of establishing equi- 
table charges to treatment facility users, since in- 
dustrial wastewaters carry higher contaminant 
loads than domestic wastes. The technical back- 
ground, development, and testing of a computer 
program for the allocation of user costs for 
wastewater treatment systems are described. The 
second volume of this 2-volume set represents the 
user’s manual for this program (TAREP). User 
charges provided by the program are based on 
wastewater volume and pollutant loading. Twelve 
cost factors are provided for use in the program (4 
each relating to current users, future industrial use, 
and property), which can be used/discarded de- 
pending on the case under consideration. Case 
studies were conducted for the program in Water- 
loo and Granby, Quebec. Data used in these stud- 
ies included: wastewater flows from various 
sources (domestic, industrial, groundwater infiltra- 
tion, public uses, stormwater runoff); average pol- 
lutant loadings in such flows; design capacities of 
the treatment plants and sewers; costs associated 
with construction/operation/maintenance of facili- 
ties; property assessments and areas; saver type 
serving each property. A program was also devel- 
oped to evaluate the sensitivity of the charges 
generated by TAREP to cost breakdown changes. 
Estimated implementation costs for TAREP are 
$4500 plus $0.11/inhabitant. (Zielinski- MAXIMA) 
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Applicability of ultraviolet (UV) disinfection tech- 
nology was investigated for a well-nitrified sand- 
filtered municipal sewage effluent. Disinfection by 
UV irradiation is an effective and cost-competitive 
alternative to a chlorination plus dechlorination 
(CPD) process. The UV disinfection unit em- 
ployed consistently reduced effluent total and fecal 
coliforms to 2500 and 200 per 100 ml, respectively, 
when operated according to maufacturer’s recom- 
mendations. In addition, the effluent chemical 
oxygen demand concentration was found to be a 
useful mph parameter for predicting UV dis- 
infection efficiency, as affected by effluent quality 
changes. Costs (amortized capital plus operating) 
for UV disinfection in the sewage effluent was 
estimated at $0.0433-0.0467/cu m, a cost about 1.2- 
1.3 times that for a CPD process. This cost, how- 
ever, is only 49% and 55% that of ozone and 
chlorine dioxide disinfection costs, respectively. 
The UV unit quartz sheaths were hand-brushed 
every 24 hours of continuous operation to free 
them from fouling by deposits, indicating the need 
for an automatic sheath wiping system for future 
UV disinfection units. Development of a semi- 
mechanistic model for UV disinfection data analy- 
sis and its application are reported. (Zielinski- 
MAXIMA) 
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Construction of an aerated cell (AC) ahead of a 
waste stabilization pond (lagoon) system can be 
used to reduce the organic load to the existing 
system. Five wastewater treatment systems were 
surveyed to determine if completely mixed ACs or 
facultative ACs represent viable means of pretreat- 
ment for reducing organic loads to existing stabili- 
zation ponds. It was determined that substantial 
reductions in BOD-5 and suspended solids are 
achieved by the pretreatment ACs; however, the 
pretreatment cells do not prevent anaerobic condi- 
tions in the stabilization ponds that follow during 
ice and snow cover periods. Hence, conversion of 
the ponds to aerated facultative ponds (through 
sub-surface aeration or post-treatment for hydro- 
gen sulfide removal) may be necessary. Further, 
with respect to ammonia-nitrogen, the pretreat- 
ment cells will not achieve appreciable reductions 
unless they are modified to achieve complete nitri- 
fication throughout the year. The aeration equip- 
ment performed satisfactorily at loads close to the 
design organic load of 463 kg BOD-5/day (1020 
Ibs BOD-S/day). At comparable organic loads, 
treatment efficiency with respect to BOD-S re- 
moval is quite similar for both pretreatment proc- 
esses, but facultative ACs usually produce effluents 
with considerably lower effluent suspended solids 
concentrations. (Zielinski-MAXIMA) 
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Research was carried out in two study phases, 
representing the first Ontario effort to monitor the 
fate of trace organic contaminants in their passage 
through a conventional activated sludge plant. In 
the first phase a field sampling program was con- 
ducted in a full-scale plant receiving about 26% by 
volume of its raw sewage from a single organics 
manufacturing plant. Analysis of sample extracts 
by gas chromatography/mass spectrometry detect- 
ed benzothiazole, diethyl phthalate, dioctyl phtha- 
late, diphenylamine, 2-methyl-mercapto benzothia- 
zole, and aniline as the major organics in all in- 
fluent, effluent, and sludge samples. In the second 
phase, an attempt was made to determine the fate 
of these six contaminants passing through two 
pilot-scale activated sludge reactors and a pilot- 
scale anaerobic digester, While mass balances for 
the six compounds around the three reactors were 
unattainable due to poor quantitative measurement 
accuracy, results strongly indicated that aniline 
removal occurred during activated sludge treat- 
ment and dioctyl phthalate accumulated in the 
activated sludge solids. A more extensive effort 
towards extraction and analytical methods devel- 
opment is recommended to improve quantitative 
results before carrying out any further organics 
monitoring program.(Zielinski-MAXIMA) 
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Domestic wastes, Biodegradation, Bombay, India. 


*Mathematical 


When industrial and domestic wastes are dis- 
charged into water bodies, they are slowly degrad- 
ed and stabilized by microorganisms, leading to 
self-purification of water bodies to some extent 
The reaction rate of stabilizing such organic and 
inorganic wastes in what is known as a bochemical 
oxygen demand (BOD) reaction is temperature 
dependent. The validity of this first order reaction 
rate constant under the conditions of the Dadar 
sewage treatment plant of Bombay, India was de- 
termined at different sets of temperatures. The 
temperature coefficients for Dadar sewage were 
found to be 1.044, 1.049, and 1.039 for dilution 
factors of 1:40, 1:50, and 1: 62.5, respectively. 
Little variation was noted in the reaction rate 
constant at different sets of temperatures under 
Indian conditions. The average reaction rate con- 
stants were calculated to be 0.19, 0.32, and 0.38 for 
20, 27, and 37 degrees, respectively. (Geiger-FRC) 
W82-06438 


ON-SITE WASTEWATER MANAGEMENT-- 
RECENT TRENDS, 

T. Viraraghavan. 

Journal of the Institution of Engineers (India), Part 
EN, Environmental Engineering Division, Vol 61, 
No 2, p 60-61, February, 1981. 8 Ref. 


Descriptors: *Wastewater management, *Develop- 
ing countries, India, Rural areas, Septic tanks, 
*Wastewater disposal, Sanitary engineering. 


The ‘Management District’ concept may help im- 
plement a_ long-term program of on-site 
wastewater disposal in rural areas of developing 
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countries. A management district is a publicly 
owned and operated utility which assumes respon- 
sibility for on-site sewers in a designated area. This 
involves site surveys, septic tank and disposal field 
design installation of new systems, replacement of 
faulty systems, monitoring, inspection, and mainte- 
nance. The author proposes that India be divided 
into four such districts for a three-phase study of 
the system. The phases would consist of: (1) analy- 
sis of experiences in the U. S. and Canada and 
determination of feasibility, (2) site-specific analy- 
ses, and (3) implementation. (Cassar-FRC) 
W82-06439 


GENERATION AND _ UTILIZATION OF 
OZONE IN WASTE WATER TREATMENT, 
Roorkee Univ., (India). 

A. K. Mittal, I. Mehrotra, and R. P. Mathur. 
Journal of the Institution of Engineers (India), Part 
EN, Environmental Engineering Division, Vol 61, 
No 2, p 82-84, February, 1981. 4 Fig, 10 Ref. 


Descriptors: *Ozonation, *Ozone, Advanced 
wastewater treatment, Disinfection, *Wastewater 
treatment, Tertiary wastewater treatment, Water 
treatment, Organic compounds, Industrial 
wastewater treatment, Oxidation. 


An ozone generator based on the electric dis- 
charge principle was developed and tested for use 
in treating wastewater effluents, industrial wastes, 
and water supplies. The equipment, with a 2400 sq 
cm average electrode surface area and discharge 
gap of 2.5 mm, was performance tested to produce 
a set of curves correlating oxygen feed rate with 
power requirements for desired ozone concentra- 
tions and flow rates. The most economical ozone 
production was 30 mg per liter ozone at a rate of 5 
g per hour at an oxygen feed of 190 liters per hour 
and power requirements of 109 W. Beyond this 
point slight increases in concentration required 
sharp increases in power requirements. A graph of 
ozone production vs. flow rate at voltages from 
100 to 150 V was also prepared. (Cassar-FRC) 
W82-06442 


MEMBRANE SEPARATION PROCESSES, 
Forschungsinstitut Berghof G.m.b.H., Tubingen 
(Germany, F.R.). 

H. Strathmann. 

Journal of Membrane Science, Vol 9, No 1/2, p 
121-189, 1981. 29 Fig, 6 Tab, 121 Ref. 


Descriptors: *Membrane processes, *Filtration, 
*Separation techniques, Reviews, Microfiltration, 
Ultrafiltration, Reverse osmosis, Electrodialysis, 
Dialysis, Wastewater treatment, Water treatment, 
Industrial water, Industrial wastewater treatment, 
Food-processing wastes, Potable water, Chemical 
wastewater, Metal-finishing wastes, Pulp and 
paper industry, Desalination, Advanced 
wastewater treatment, Secondary wastewater 
treatment, Tertiary wastewater treatment, Demin- 
eralization. 


A comprehensive review of membrane separation 
processes includes fundamentals, chemical engi- 
neering aspects, practical experiences, and future 
perspectives. The principles and applications of 
separation processes (microfiltration, ultrafiltra- 
tion, diafiltration, reserve osmosis, electrodialysis, 
and gas separations) are given. Commercial mem- 
branes, their structure, properties, and uses, are 
discussed in detail. Membrane processes are used in 
production of potable and industrial water. Micro- 
filtration produces ultrapure water for the elec- 
tronics industry and removes undesirable sub- 
stances from process water for chemical, food, and 
drug industries. Ultrafiltration produces ultrapure 
water for the electronics industry and sterile, pyro- 
gen-free water for the chemical and drug indus- 
tries. Reverse osmosis desalinizes sea and brackish 
water, removes hardness from boiler feed water, 
deionizes water for electronics and electroplating 
industries, and sterilizes and deionizes water for 
the chemical and drug industries. Electrodialysis 
desalinizes brackish water and softens industrial 
process water. These processes are also useful in 
treating industrial and municipal wastewaters. Mi- 
crofiltration is used for filtration of colloidal and 
turbid solutions. Ultrafiltration separates oil/water 


mixtures, recovers electrophoretic paints from 
rinse water, recovers proteins from food-process- 
ing wastewaters, recovers polyvinyl chloride from 
textile wastewaters, recovers lanolin from wool 
rinse water, and treats pulp and paper effluents. 
Reverse osmosis recovers sustances from food- 
processing industries, treats effluents from the pulp 
and paper industry, provides secondary or tertiary 
municipal wastewater effluent treatment, and de- 
salts industrial effluents. Electrodialysis removes 
heavy metal ions from metal plating rinse water 
and removes salts from food-processing and indus- 
trial effluents. (Cassar-FRC) 
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AMMONIA NITROGEN REMOVAL IN FAC- 
ULTATIVE WASTEWATER STABILIZATION 
PONDS, 

Culp/Wesner/Culp, Denver, CO. 

A. Pano, and E. J. Middlebrooks. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 4, p 344-351, April, 1982. 3 Fig, 10 
Tab, 10 Ref. 


Descriptors: *Ammonia, *Nitrogen, *Stabilization 
ponds, Nitrification, *Wastewater treatment, Math- 
ematical equations, *Biological wastewater treat- 
ment. 


Although ammonia removal from wastewaters is 
currently associated almost entirely with advanced 
wastewater treatment processes, ammonia nitrogen 
removal may be accomplished in facultative 
wastewater stabilization ponds. Methods by which 
such removal may take place include gaseous am- 
monia stripping to the atmosphere ammonia assimi- 
lation in algal biomass, and biological nitrification. 
Low concentrations of nitrates and nitites in pond 
effluents indicate that nitrification does not normal- 
ly account for any significant proportion of the 
ammonia nitrogen removal. Analysis of data from 
three wastewater stabilization pond systems locat- 
ed in different areas of the United States showed 
that annual ammonia nitrogen removals above 
90% were obtained. There was a statistically sig- 
nificant relationship between ammonia nitrogen re- 
moval in the primary ponds and the pH value, 
water temperature, and hydraulic loading rate. An 
equation for the ammonia nitrogen removal in fac- 
ultative stabilization ponds is developed which in- 
corporates water temperature, pH value, and hy- 
draulic loading rate as variables. Application of 
this model to the ponds showed that ammonia 
nitrogen removal increases as the pH value, deten- 
tion time, and temperature increase. At 20 C with a 
pH value of 8.0 in the primary pond (8.4 in the 
other ponds), and at a 100-day detention time, the 
predicted ammonia removal is about 98%. Model 
coefficients decrease with temperatures above 20 
C, probably as a result of thermal stratifiction in 
the pond system and poor mixing conditions. Ver- 
ification of the model showed excellent agreement 
between model predictions of ammonia nitrogen 
removals and data collected from the test systems 
and from facultative wastewater stabilization 
ponds with configurations and climatic conditions 
similar to those used for model development. (Car- 
roll-FRC) 

W82-06454 


FATE OF NITROGEN IN AEROBIC SLUDGE 

DIGESTION, 

British Columbia Univ., Vancouver. 

D. S. Mavinic, and D. A. Koers. 

Journal of the Water Pollution Control Federation, 

by 54, No 4, p 352-360, April, 1982. 10 Fig, 20 
ef. 


Descriptors: *Nitrogen, ‘*Aerobic digestion, 
*Sludge digestion, Nitrification, Denitrification, 
*Wastewater treatment, Temperature effects, Acti- 
vated sludge, Sludge disposal, Sludge excess, *Fate 
of pollutants. 


Little literature is available pertaining to design 
and operating criteria for aerobic digestion systems 
handling waste activated sludges. This study inves- 
tigated nitrogen mineralization, nitrification, and 
denitrification processes occurring in several 
modes of digestion at temperatures of 20 C, 10 C, 
and 5 C. The modes of digestor operation studied 


included batch feeding and aeration; once-daily 
feed with once-daily, manual decanting; and con- 
tinuous feed with continuous, automatic decanting. 
Organic nitrogen measurements of aerobic digestor 
mixed liquor were found to be practically constant, 
per unit of cell mass, for all systems and sludge 
ages. This constant organic nitrogen content of the 
cell mass, together with the absence of organic 
nitrogen in the supernatants, suggests that volatile 
solids destruction in aerobic digestion results in 
almost 100% mineralization of organic nitrogen to 
ammonia in solution. As a result, a considerable 
amount of soluble nitrogen may be returned to the 
treatment process with the digester supernatant. 
Considerable nitrification and denitrification were 
found to occur in all systems and at all tempera- 
tures. While nitrification and denitrification de- 
creased with decreasing temperature and sludge 
age in the continuous feed system, a markedly 
higher degree of nitrification and denitrification 
occurred at 5 C than at higher temperatures in the 
daily feed, manual decant system. Similar trends 
were observed for the batch systems. Further re- 
search with respect to the effects of pH on these 
nitrogen processes and studies involving a more 
complete nitrogen balance are recommended. 
(Carroll-FRC) 

W82-06455 


NITROGEN DYNAMICS IN WASTE STABILI- 
ZATION PONDS, 

Princeton Univ., NJ. Dept. of Civil Engineering. 
R. A. Ferrara, and C. B. Avci. 

Journal of the Water Pollution Control Federation, 
pn Rar No 4, p 361-369, April, 1982. 8 fig, 4 Tab, 
22 Ref. 


Descriptors: *Nitrogen compounds, *Wastewater 
treatment, ‘*Stabilization ponds, Mathematical 
models, Nitrogen removal, Sedimentation, Ammo- 
nia. 


Nitrogen transformations and removal mechanisms 
in a waste stabilization pond were investigated via 
a time-variable model. The relative importances of 
ammonia volatilization, organism uptake, and sedi- 
mentation as nitrogen removal mechanisms were 
evaluated. The model developed for use in this 
study is designed to evaluate the percent reduction 
in waste load which occurs in the stabilization 
pond, rather than the percent reduction in concen- 
tration of pollutants. The primary mechanism of 
nitrogen removal was found to be the settling of 
organic nitrogen and subsequent accumulation of 
non-biodegradable material in the sediment zone. 
These solids consist of non-living organic material, 
including bacterial and algal cells. Cell growth 
results in the conversion of soluble inorganic nitro- 
gen to particulate organic nitrogen, which is re- 
moved by sedimentation. Biological activity is the 
primary mechanism for the removal of ammonia, 
although ammonia volatilization may contribute to 
total nitrogen removal at high pH, temperature, 
and concentrations of ammonia-nitrogen. While 
some nitrogen removal is achieved through denitri- 
fication, the amount of nitrogen removal that can 
occur through this mechanism is limited by the 
amount of nitrate introduced into the pond via the 
influent, which is generally very small. Dynamic 
models such as the one used in this study can 
indicate the form of nitrogen or other constituents 
in the pond effluent. In conjunction with solids 
removal techniques, this information can be used 
to develop predictions of overall treatment effi- 
ciency and operation and maintenance require- 
ments relating to solids loadings and frequency of 
filter backwashing. (Carroll-FRC) 

W82-06456 


INDUSTRIAL WASTES AS CARBON SOURCES 
IN BIOLOGICAL DENITRIFICATION, 
Washington State Univ., Pullman. 

J. R. Skrinde, and S. K. Bhagat. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 4, p 370-377, April, 1982. 6 Fig, 11 
Tab, 17 Ref. 


Descriptors: *Denitrification, *Organic carbon, 
*Industrial wastes, *Biological wastewater treat- 





ment, Carbon Methanol, Wastewater treatment, 
Activated carbon, Anaerobic digestion. 


Wastewater contributions of nitrogen, in the form 
of nitrates, organic nitrogen, and ammonia, have 
led to eutrophic and toxic conditions in many 
waterways. Biological nitrification and denitrifica- 
tion appear to be the most promising processes for 
removing nitrogen from wastewaters. The addition 
of an organic carbon source, typically methanol, is 
generally required for denitrification. This study 
investigated the effectiveness of four industrial 
waste products (corn silage derivative, excess yeast 
from a brewery, liquid whey waste from a dairy, 
and spent sulfite liquor from a paper mill) as alter- 
natives to the relatively expensive methanol. These 
industrial waste products were all found to be 
suitable carbon source alternatives and yielded 
denitrification efficiencies comparable to those ob- 
served with methanol. Yeast, methanol, and spent 
sulfite liquor were found to yield optimum denitri- 
fication with a chemical oxygen demand to nitrate- 
nitrogen ratio of 3 to 1. The rate of denitrification 
decreased linearly at lower ratios for these three 
carbon sources. Increased levels of denitrification 
result in additional 5-day biochemical oxygen 
demand (BOD) and, to some extent, suspended 
solids in the effluent. A compromise between de- 
sired levels of nitrate and of 5-day BOD in the 
effluent may be necessary. Denitrification was 
achieved efficiently and effectively in a fluidized 
anaerobic activated-carbon system, which required 
shorter detention times to effect high levels of 
denitrification than those required by other bio- 
logical denitrification systems. (Carroll-FRC) 
W82-06457 


COMPARISON OF BOD RELATIONSHIPS 
FOR TYPICAL EDIBLE AND PETROLEUM 
OILS. 

Kraft, Inc., Glenview, IL. 

J. C. Groenewold, R. F. Pico, and K. S. Watson. 
Journal of the Water Pollution Control Federation, 
Vol 54, No 4, p 398-405, April, 1982. 2 Fig, 5 Tab, 
17 Ref. 


Descriptors: *Food-processing wastes, *Biochemi- 
cal oxygen demand, Grease, *Petroleum products, 
Industrial wastewater, Rregulations, *Wastewater 
treatment, Wastewater management, Biodegradabi- 
lity. 


Although food processing plant wastes are gener- 
ally recognized to be completely compatible with 
sanitary wastewater, many municipalities and sani- 
tary districts have adopted unrealistic regulations 
with respect to discharges containing nonfloating 
fats, oils, and greases (FOG). These regulations 
need to allow for basic differences between petro- 
leum-based fats, oils, and greases and the edible 
FOG produced by the food industry. A laboratory 
program was undertaken to measure various 
wastewater parameters of selected edible and pe- 
troleum oils. The average 5-day biochemical 
oxygen demand (BOD) to FOG ratio for edible 
oils was about three times higher than the value for 
petroleum oils. The average 5-day BOD to chemi- 
cal oxygen demand ratio for edible oils was signifi- 
cantly higher than the accepted values for biode- 
gradable wastes or for petroleum oils. The average 
BOD rate constant for edible oils was found to be 
almost twice the value for typical municipal 
wastewater and over three times that for petro- 
leum oils. No relationship was found between the 
chain length or degree of saturation of the edible 
oil fatty acids and the parameters tested. The 
edible oils stabilized in a shorter time than did 
petroleum oils. Short-chain hydrocarbons appear 
to biologically degrade faster than long-chain hy- 
drocarbons and may be easier to treat biologically. 
The study results clearly demonstrate that edible 
oils are considerably more biodegradable than pe- 
troleum oils and suggest that there should be no 
limits for edible oils in wastewater discharges other 
than a prohibition on oils in floating form. (Carroll- 
FRC 


) 
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TYPE A ZEOLITE IN THE ACTIVATED 
SLUDGE PROCESSES - I: TREATMENT PA- 
RAMETERS, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Imperial Coll. of Science and Technology, London 
(England). 

M. J. T. Carrondo, R. Perry, and J. N. Lester. 
Journal of the Water Pollution Control Federation, 
Vol 52, No 11, p 2796-2806, November 1980. 5 
Fig, 1 Tab, 29 Ref. 


Descriptors: *Phosphorus removal, *Detergents, 
*Zeolites, *Activated sludge, *Wastewater treat- 
ment, Phosphates, Eutrophication, Nutrient re- 
moval, Ammonia, Suspended solids, Chemical 
oxygen demand, Separation techniques. 


Phosphate derived from detergent formulations in 
which sodium tripolyphosphate (STPP) was used 
as a builder accounted for about 50% of the phos- 
phorus in domestic wastewater. For this reason, 
reduction of the level of STPP in detergents was 
seen as a convenient approach to the control of 
eutrophication of surface waters. An aluminosili- 
cate, zeolite type A, is being considered as a partial 
substitute for STPP. Removal of zeolite type A in 
wastewater treatment is carried out by primary 
settling and activated sludge processes. The com- 
pound reportedly aids in sludge settling and has no 
adverse effects on the activated sludge process. 
The effects of zeolite type on various wastewater 
treatment plant parameters were examined at two 
activated sludge pilot plants. The chemical oxygen 
demand and suspended solids in the effluents of the 
test units were not statistically different from the 
control units. When levels of ammonia, total phos- 
phate and orthophosphate differed significantly be- 
tween the test and control units, they were usually 
lower in the test unit than in the control unit. 
Sludge volume indices also indicate better settlea- 
bility of the activated sludge in test units compared 
to control units. (Geiger-FRC) 
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IMPACT OF PRETREATMENT ON SLUDGE 
CONTENT OF HEAVY METALS, 

Camden County Municipal Utilities Authority, NJ. 
C. M. Koch, J. G. Stroka, R. K. Perna, and R. E. 
Foerster. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 4, p 339-343, April, 1982. 2 Fig, 10 
Tab, 5 Ref. 


Descriptors: *Heavy metals, *Sludge, *Wastewater 
treatment, *Industrial wastewater, Combined 
wastewater, Combined treatment, Regulations, 
Sludge disposal, Land disposal, New Jersey. 


The Camden County Municipal Utilities Authority 
is responsible for wastewater management 
throughout Camden County, New Jersey. A 
review of existing wastewater treatment plants 
showed that many were violating water quality 
standards. The authority recommended that two 
upgraded and expanded regional wastewater facili- 
ties be constructed to treat all wastewater in the 
Delaware Basin and that three of the existing four 
plants in the Atlantic Basin be upgraded. An indus- 
trial wastewater survey and sampling program was 
conducted to develop data for a mass balance for 
heavy metals, with emphasis on seven key metals 
considered most likely to limit to land application 
of sludge or sludge products. This mass balance 
showed that about 70% of the heavy metal loading 
observed at the 44 existing wastewater treatment 
plants was contributed by industrial and domestic 
sources. Industries were the primary sources of 
cadmium and chromium. The impact of imple- 
menting an industrial pretreatment program was 
estimated using a typical industrial sewer ordi- 
nance. In the absence of industrial pretreatment, 
cadmium is the heavy metal limiting the sludge 
application rate. Industrial pretreatment could 
result in removal of 70% of the cadmium in one 
service area. However, copper would then become 
the limiting metal restricting the increase in the 
allowable sludge land application rate to about 
10%. It is concluded that the implementation of 
industrial pretreatment would have only a minor 
effect on the permissible land application rate for 
sludge and on the cost effectiveness of land appli- 
cation as a means of sludge disposal, and then only 
in some areas. (Carroll-FRC) 
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DEVELOPMENT OF WASTEWATER PURIFI- 
CATION IN THE RUHR CATCHMENT AREA 
AND ITS EFFECTS ON WATER QUALITY IN 
THE 1970’°S (ENTWICKLUNG DER ABWAS- 
SERREINIGUNG IM RUHR EINZUGSGEBIET 
UND IHRE AUSWIRKUNGEN AUF DIE 
GEWASSERGUTE IN DEN  SIEBZIEGER 
JAHREN), 

Ruhrverband, Essen (Germany, F.R.). Chemisches 
und Biologisches Lab. 

R. Klopp, H. Herkelmann, and A. Stozek. 

GWF, das Gas- und Wasserfach: Wasser/Ab- 
wasser, Vol 123, No 1, p 1-16, January 1982. 19 
Fig, 5 Tab, 59 Ref. English summary. 


Descriptors: *Wastewater treatment, *Biological 
oxygen demand, *Biological wastewater treatment, 
*Ruhr river, *West Germany, Activated sludge 
process, Filtration, Wastewater facilities, Water 
treatment facilities, Water quality, Municipal 
wastewater, Effluents. 


The results of monitoring investigations into 
wastewater plants in the Ruhr area of West Ger- 
many for the period 1972-1980 are reported in 
terms of trends in plant construction and in purifi- 
cation, especially in the parameter five-day BOD 
(BOD). Although the pollution load of inflow re- 
mained the same over the reporting period, BOD 
levels in plant effluents were reduced (median 
value 30 mg/1 in 1972, 15 mg/1 in 1980; arithmetic 
mean 60 and 30 mg/1, respectively). For one-stage 
activated sludge plants, BOD concentration in ef- 
fluent was reduced by 50% from 1972 to 1976, 
after which it remained almost constant at about 10 
mg/l. Median BOD was reduced from 30 to 16 
mg/1 for one-stage percolating filter plants. For all 
plants, the degree of BOD purification achieved 
rose from 73% to 85%; for activated sludge plants 
from 87% to 93% (this was due to a decrease in 
mean sludge load to 0.3 BOD/kg day or a median 
of 0.15 kg BOD/kg day). During the reporting 
period, 32 plants were constructed or rebuilt. In 
1972 there were 112 plants, 76 (68%) of which 
were biological and 36% (32%) chemical. In 1980 
the figures were 120, 101 (84%) and 19 (16%). The 
new plants achieved a BOD purification rate of 
96% (mean 7.3 mg/l BOD in effluent), though 
they were built to accommodate increased loads 
and are not always operating to capacity. BOD 
effluent loads were reduced by 34%, indicating 
improved water quality over the reporting period. 
(Gish-FRC) 
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BENEFICIAL 
LIQUOR, 
Great Lakes Steel, Detroit, MI. 

J. N. Howell. 

Industrial Wastes, Vol 28, No 3, p 21-22, May/ 
June, 1982. 1 Fig. 


DISPOSAL OF PICKLE 


Descriptors: *Hydrochloric acid, *Phosphorus re- 
moval, *Wastewater treatment, *Chemical precipi- 
tation, *Steel industry, *Industrial wastewater, 
Chemical treatment, Sulfuric acid, Phosphates, In- 
dustrial wastes, Wastewater disposal, Waste dis- 
posal, Detergents, Domestic wastes. 


Cooperation between the city of Detroit and the 
Great Lakes Division of National Steel of Ecorse, 
Michigan has eliminated two major pollutants from 
the Detroit River and Lake Erie. The Detroit 
Sewage Treatment plant began using pickling 
liquor generated during the production of strip 
steel to remove phosphates. Testing showed that 
pickling done with hydrochloric acid rather than 
sulfuric acid would be less likely to add sulfate ions 
to the pickling liquor which would pass through 
the sewage treatment plant and possibly contribute 
to the pollution of the lake. By May of 1966, pilot 
tests were concluded showing that iron in the 
waste pickling acid was forming an iron phosphate 
compound which would precipitate, removing up 
to 65% of the phosphate present in raw sewage. In 
1968, storage tanks and pipes were erected to store 
the waste acid. In 1969, provisions were made for 
phosphorus removal by ferrous chloride until facil- 
ities for pickling wastes could be constructed. Re- 
sults from 1981 show a 75% savings to the city 
using pickling liquor for phosphate removal rather 
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than ferrous chloride. The steel mill saves about 
$160 thousand per month in hauling and waste 
contracts for disposal of acid wastes. This oper- 
ation has been working successfully since 1970. 
(Geiger-FRC) 
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EXPANDED WASTEWATER TREATMENT AT 
A METAL WORKING PLANT, 
Gilbert/Commonwealth, Jackson, MI. 

S. P. Gambhir, and R. Johnston. 

Industrial Wastes, Vol 28, No 3, p 14-16, May/ 
June, 1982. 1 Fig, 1 Tab. 


Descriptors: *Wastewater treatment, *Design cri- 
teria, *Wastewater facilities, *Industrial wastes, 
*Metal-finishing wastes, Storm sewers, Oil wastes, 
Separation techniques, Flocculation, Wastewater 
management, Waste management, Expansion. 


Since its startup in 1975, the Saginaw Steering 
Gear Division of the General Motors Corporation 
has consistently met or exceeded state standards in 
its wastewater treatment plant. Wastewater from 
the plant originates from the cleanup, spillage and 
blowdown that occurs during plant operation and 
from tank truck loading docks and coal pile runoff. 
An onsite wastewater treatment facility and an 
auxiliary waste sewer were installed, along with a 
storm and sanitary sewer. Stormwater flows to 
retention ponds, where it may be inspected before 
release to an adjacent wildlife management area. 
The AW treatment plant began operation in 1976 
to handle effluent from two manufacturing plants. 
During plant expansion, a deep sewer and API 
separators were installed. Unit processes include 
free oil removal by gravity and emulsified oil 
removal by pH adjustment, the breaking of organic 
polymer emulsions, and flocculation by sodium 
aluminate. Final effluent is monitored for turbidity, 
oil content and pH. The new plant was fully 
integrated into an existing facility while assuring 
reliability, safety and operational flexibility. 
(Geiger-FRC) 
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EXPANDING OPTIONS FOR GREYWATER 
TREATMENT, 

Lombardo and Associates, Boston, MA. 

P. Lombardo. 

Biocycle, Vol 23, No 3, p 45-49, May/June, 1982. 3 
Fig, 15 Ref. 


Descriptors: *Water reuse, *Wastewater treatment, 
*Greywater treatment, *Greywater, Septic tanks, 
Filters, Sand, Reverse osmosis, Biological 
wastewater treatment, Sedimentation, Chlorine, 
Disinfection, Iodine, Ultraviolet radiation, Irradia- 
tion, Irrigation, Disposal, Compost toilets. 


Greywater is defined as all household wastewater 
except water used for toilet flushing. The use of 
compost toilets, fairly well accepted in Scandina- 
vian countries, is gaining acceptance only slowly 
in the United States. Some provision for managing 
greywater has to be built into all compost toilet 
systems. Segregating human wastes and greywater 
in this manner is atrractive for various reasons. 
Along with its pollution control qualities, a com- 
post toilet reduces household water consumption 
by about 40%. Greywater can be used or disposed 
of in a number of different ways. Treatment and 
reuse schemes discussed include septic tank, sand 
filtration, rack filtration, biological treatment units, 
reverse osmosis, sedimentation/filtration, and 
physical/chemical treament. Three different disin- 
fectants, tablet chlorine, iodine crystals, and ultra- 
violet irradiation, are particularly useful for pre- 
paring treated greywater for either onsite surface 
discharge, in-the-house reuse, or outside reuse. 
Greywater may also be treated and disposed of on 
soil absorption fields, or through irrigation, green- 
house usage, recirculating showers, or suds-savers. 
(Baker-FRC) 
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BACTERIA SOLVE PROBLEMS CREATED BY 
PRISONERS. 
Public Works, Vol 113, No 6, p 57, June, 1982. 


Descriptors: *Bacteria, *Organic loading, *Shock 
loads, Wastewater lagoons, Lagoons, Biological 
oxygen demand, Sodium nitrate, *Wastewater 
treatment. 


The wastewater lagoon system at the Jean, 
Nevada, prison was upset by the accumulation of 
grease in the system (caused by non-maintenance 
of grease traps) and, in a separate incident several 
months later, by large amounts of powdered milk 
and rice dumped into the system during a protest. 
A high pressure jet cleaned the lines of excess 
grease. Addition of bacteria concentrate (DBC 
Plus) and sodium nitrate restored the functioning 
of a lagoon which was very heavily loaded with 
organic matter (rice and grease). Since these inci- 
dents the bacterial supplement has been added on a 
maintenance basis at the rate of a quarter pound 
per day. After prisoners introduced diesel fuel into 
the waste system, a 1 inch layer of oil accumulated 
on the surface of both ponds. This problem was 
solved by burning off small areas over a period of a 
week. (Cassar-FRC) 

W82-06505 


LOW-COST TREATMENT OF WASTEWATER, 
Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

L. G. Rich. 

Public Works, Vol 113, No 6, p 52-54, June, 1982. 
5 Fig, 6 Ref. 


Descriptors: *Sludge lagoons, *Stabilization ponds, 
*Aeration, *Wastewater treatment, Lagoons, 
Ponds, Aerated lagoons. 


Mechanically simple alternatives to highly techni- 
cal, complex wastewater treatment systems include 
aerated lagoons and benthal stabilization ponds. 
Although these treatment methods are land inten- 
sive, they are often applicable in smaller communi- 
ties that cannot afford complex plants. Multicellu- 
lar aerated lagoons can consistently produce ef- 
fluents with both BOD and total suspended solids 
levels below 30 mg per liter. Power usage is 68% 
and construction costs are 40% of those for an 
activated sludge plant of similar size. A desirable 
depth is 9-12 ft. Either mechanical aeration or air 
diffusers may be used. Design of aerated lagoons 
and retention times can be determined according to 
equations which consider wastewater characteris- 
tics and temperatures. Benthal stabilization of 
waste activated sludge solids takes place in a de- 
posit at the bottom of a water body by anaerobic 
or anaerobic/aerobic biological processes. The 
process is stable and odor free as long as the 
dissolved oxygen level above the deposit is 2 mg 
per liter or above. Benthal stabilization systems are 
over 50% cheaper to construct and over 75% 
cheaper to operate than an aerobic digester system 
with sandbed drying. Equations are available to 
compute the pond area (usual depth 18 ft.) from air 
temperature, wastewater composition, and solids 
retention time of the activated sludge process. 
Sludge solids are removed to a land disposal site 
about once year, usually during a period of high 
evapotranspiration. (Cassar-FRC) 

W82-06506 


CONTROLLING SULFIDES AND ODORS IN 
SEWERS, PART ONE, 

Johnson (Bernard), Inc., Houston, TX. 

M. A. Vivona, and G. A. Whalen. 

Public Works, Vol 113, No 3, p 73-76, March, 
1982. 2 Fig, 2 Tab, 8 Ref. 


Descriptors: *Sulfides, *Aeration, *Odor control, 
*Wastewater treatment, Hydrogen sulfide, Hydro- 
gen peroxide, Pumping stations, Force mains, 
Sewer systems, Gloucester County, New Jersey, 
Compressed air. 


The Gloucester County (New Jersey) Utilities Au- 
thority installed equipment in three pump stations 
to control sulfides and odors in sewers by force 
main aeration and hydrogen peroxide treatment. 
Aeration at 3-15 cfm produces a wastewater low in 
color and odor, dissolved oxygen of 0.15 mg per 
liter or more, less than 0.05 mg per liter unionized 
hydrogen sulfide, low sulfide concentrations, and 
increased sulfate concentrations. Equipment for 
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aeration consists of air compressors and associated 
controls. At the Westville station average flow is 
0.37 mgd and the minimum daily flow rate is 
15,000 gal per hour in a system with a 46,800 gal 
volume. Detention time is 3.12 hours. Oxygen use 
for the 3-hour detention period is 36 mg per liter. 
The safe design concentration is as great as 125 mg 
per liter for summer peak loading, assuming 40% 
efficiency. The unit cost of energy is $6.66 per 
million gal pumped. At Westville the installed cost 
of the aeration equipment was $13,500, and annual 
maintenance costs, $750. Hydrogen peroxide alone 
did not control odor or suppress sulfide formation. 
Peroxide use at Westville was reduced By 70% 
after aeration equipment was installed. (Cassar- 
FRC) 

W82-06509 


TIME-SHARED COMPUTER TECHNOLOGY 
FOR THE WATER AND WASTEWATER IN- 
DUSTRIES, 

Metcalf and Eddy. Inc., Boston, MA. 

W. A. Peterson, R. W. Corneille, and E. T. 
Garvey. 

Public Works, Vol 113, No 3, p 65-67, March, 
1982. 


Descriptors: *Data storage and retrieval, *Com- 
puters, *Wastewater treatment, *Water treatment, 
Information systems, Records Operations Data 
Analysis. 


A customized time-shared records and operations 
data system was designed to help water and 
wastewater treatment plant personnel in handling 
operational data. This system, Records and Oper- 
ations Data Analysis (RODA), is individualized for 
each facility. Highly flexible software allows pro- 
gramming by each facility without major changes 
in the base program. Although RODA cannot 
shorten time required for collection and logging of 
data, it permits ready access to pertinent data in 
the desired form so that operators can concentrate 
on optimizing plant operation. Up to 500 individual 
parameters may be handled at one plant. A typical 
plant generated 100-150 parameters, has several 
pages of monthly report, and 10-12 multiparameter 
trend plots. Samples of the program’s menu and 
different forms of output (performance reports, 
trent plots) are given. Costs depend on the size of 
the plant: $1500-$10,000 yearly operating costs, 
$3000-$7000 professional assistance, $2,000-$3,000 
for a computer terminal, and $7,500-$15,000 for 
startup, customization, and training. (Cassar-FRC) 
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WATER CONSERVATION AT WASTEWATER 
TREATMENT PLANTS, 

Williamsport Sanitary Authority, PA. 

For primary bibliographic entry see Field 3C. 
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NEW BUBBLE DIFFUSERS REDUCE TREAT- 
MENT COSTS, 

Wheaton Sanitary District, IL. 

R. L. Clavel, and M. A. Scalise. 

Public Works, Vol 113, No 6, p 46-47, June, 1982. 
1 Fig, 1 Tab. 


Descriptors: *Aeration, *Energy, *Costs, 
*Wastewater treatment, *Bubble diffusers, Dis- 
solved oxygen, Wyss Flex-A-Tube diffusers, Dif- 
fusers, *Illinois. 


The Wheaton Sanitary District in Illinois has re- 
duced energy consumption by 30-40% in its acti- 
vated sludge plant by installing fine bubble diffus- 
ers in one aeration tank. The Wyss Flex-A-Tube 
diffuser, made by Water Cleaning, Inc., is a flexible 
plastic tube covering a non-deteriorating frame 
molded from acetal polymers. The diffusers resis- 
tant to fouling by biological growths and internal 
clogging. Before installation of the diffusers three 
blowers were generally used. With the diffusers it 
was possible to operate the system with only one 
or two blowers, reducing the average monthly 
power demand from 300 to 198 KW. (Cassar-FRC) 
W82-06513 





AN ION EXCHANGE PROCESS TO RECOVER 
NUTRIENTS FROM SEWAGE, 

Istituto di Ricerca Sulle Acque, Bari (Italy). 

L. Liberti, and R. Passino. 

Resources and Conservation, Vol 6, No 3/4, p 263- 
273, 1981. 9 Fig, 3 Tab, 25 Ref. 


Descriptors: *Ion exchange, *Nutrient removal, 
Phosphorus removal, Nitrogen removal, Cation ex- 
change, Anion exchange, Wastewater treatment, 
Resins, Fertilizers, Magnesium ammonium phos- 
phate. 


Selective ion exchange was successfully used to 
recover nutrients from municipal wastewater efflu- 
ent. The system, containing clinoptilolite in the 
cation exchange section and a porous Type I qua- 
ternary resin in the anion exchange section, re- 
moved eutrophicating materials, filtered suspended 
matter, and partially adsorbed non-biodegradable 
organic matter. Ammonia removal was 88% and 
phosphate removal, 89%. After addition of MgCl2 
and MgHPO4 the nutrients were recovered as a 
commercial, insoluble, slow-release _ fertilizer, 
MgNH4P04 x 6H20O. Column regeneration was 
accomplished with 0.6 M NaCl. Prior to design of 
a 240 cu m per day demonstration plant, a three 
column operation with three cationic and three 
anionic columns connected in series was also oper- 
ated in continuous fashion, so that two columns 
were in service at a time while the third column 
was being regenerated. (Cassar-FRC) 

W82-06516 


BIOLOGICAL PROCESSES FOR CONCEN- 
TRATING TRACE ELEMENTS FROM URANI- 
UM MINE WATERS, 

New Mexico Bureau of Mines and Mineral Re- 
sources, Socorro. 

C. L. Brierley, and J. A. Brierley. 

New Mexico Water Resources Research Institute, 
Report No 140, December 1981. 93 p, 1 Fig, 26 
Tab, 76 Ref, 1 Append. 


Descriptors: *Pollutants, *Inorganic compounds, 
*Mine drainage, *Mine wastes, *Wastewater treat- 
ment, *Uranium, *Selenium, *Molybdenum, Pond- 
ing, Resins, Tailings, Algal growth, Waste treat- 
ment facilities, Filters, Solubility. 


New Mexico’s uranium and molybdenum mine op- 
erations must remove large amounts of inorganic 
agents from their waters, but current methods are 
often ion specific and expensive. The objective of 
this study was to assess the role of biological 
agents in removal of inorganic trace contaminants 
from uranium mine wastewaters. The Kerr-McGee 
Corporation, using two mines, has developed a 
treatment process for water. Particulates are set- 
tled by ponding, and the waters are passed through 
an ion exchange resin to remove uranium; barium 
chloride is added to precipitate sulfate and radium 
from the mine waters. The waters then pass 
through three consecutive algae ponds prior to 
discharge. Water sediment and biological samples 
were collected and analyzed over a 4-year period. 
Some conclusions derived from these analyses are: 
the concentrations of soluble uranium, selenium 
and molybdenum in the waters were not dimin- 
ished by passage through the treatment facility’s 
impoundments; the mine water’s particulate con- 
centrations were reduced about ten-fold by passage 
through the impoundments; the ponds were well 
oxygenated; the pH was near normal indicating 
that the major soluble species of trace contami- 
nants are molybdate, uranyl carbonate species and 
selenite; plant microbial life can remain viable at 10 
degrees C. or higher; conentrations of phosphate 
and nitrate were high enough to support some 
algal and microbial activity; the sediments wee 
anoxic; the algae act as bio-filters for accumulation 
of particulate pollutants in ponds; and stimulation 
of algal growth and increased pond size are neces- 
sary for effective removal of trace contaminants. 
(Atkins-Omniplan) 

W82-06520 


EFFECT OF UV LIGHT DISINFECTION ON 
ANTIBIOTIC-RESISTANT COLIFORMS IN 
WASTEWATER EFFLUENTS, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Cincinnati, 


Environmental 
OH 


Protection Agency, 


M. C. Meckes. 
Applied and Environmental Microbiology, Vol 43, 
No 2, p 371-377, Feburary, 1982. 7 Tab, 34 Ref. 


Descriptors: *Coliforms, *Ultraviolet radiation, 
*Activated sludge process, Effluents, *Wastewater 
treatment, Escherichia coli, Antibiotics, Disinfec- 
tion, Antibiotic resistance, Resistance factors, 
Transferable resistance. 


Wastewater, both treated and untreated, is a major 
contributor of bacteria to the aquatic environment. 
Several studies have shown that significant num- 
bers of multiple drug-resistant coliforms occur in 
rivers, bays, bathing beaches, and coastal canals. 
This is a source of considerable concern, since 
bacteria carrying transmissible R-factors are capa- 
ble of transferring antibiotic resistance to antibiot- 
ic-sensitive bacteria, raising the potential for trans- 
fer of antibiotic resistance to pathogenic species. 
The effect of ultraviolet (UV) light disinfection on 
antibiotic resistant coliforms in municipal 
wastewater effluents was investigated. Total coli- 
forms and total coliforms resistant to streptomycin, 
tetracycline, or chloramphenicol were isolated 
from filtered activated sludge effluents before and 
after UV light irradiation. The wastewater effluent 
was effectively disinfected by the UV irradiation, 
but the percentage of the total surviving coliform 
population resistant to tetracycline or chloram- 
phenicol was significantly higher than the percent- 
age of the total coliform population resistant to 
those antibiotics prior to treatment. UV treatment 
did not affect the percentages of coliform resistant 
to streptomycin. Analysis of the multiple drug 
resistance patterns of 300 total coliform isolates 
revealed that 82% were resistant to two or more 
antibiotics. In addition, 46% of these isolates were 
capable of transferring antibiotic resistance to a 
sensitive strain of Escherichia coli. (Carroll-FRC) 
W82-06532 


EFFECT OF HARD DETERGENTS ON ALGAE 
IN A HIGH-RATE-OXIDATION POND, 
Technion--Israel Inst. of Tech., Haifa. 

For primary bibliographic entry see Field SC. 
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AQUACULTURE FOR WASTE MANAGE- 
MENT, 

Nebraska Univ., Lincoln. Dept. of Agronomy. 

L. Cchesnin. 

Biocycle, Vol 23, No 3, p 52-55, May/June, 1982. 2 
Fig, 4 Tab, 19 Ref. 


Descriptors: *Wastewater treatment, 
*Aquaculture, Wastewater management, 
Wastewater disposal, Water resources develop- 
ment, Fish farming, Fish, Nutrients, Sludge dispos- 
al, Aeration, Lagoons, Ponds, Microbial degrada- 
tion, Biodegradation. 


*Reviews, 


The current status of aquaculture research in the 
area of waste resource utilization indicates that a 
significant though largely untapped potential exists 
for the production of aquatic protein for human 
and animal consumption. Findings from various 
studies investigating the utilization of animal 
wastes have indicated that fish production was 1.8 
times greater when manure was introduced direct- 
ly into the environment as compared to supply 
only manure-grown algae as a feed source, that fish 
had a beneficial effect on water quality in ponds 
receiving wastes from two lots of pigs insofar as 
dissolved oxygen and BOD were concerned, that 
fish grew well in ponds receiving wastes from pig 
pens, that greater productions of Chinese carp and 
freshwater prawns were obtained in a polyculture 
system when the ponds were supplied fresh swine 
manure than when supplied with aged swine 
manure, and that inputs of manure and commercial 
feed has similar protein yield relationships in 
hybrid tilapia production. The incresed use of 
human wastes and sewage for fish production de- 
pends mainly on public acceptance. Studies have 
shown that human to fish ponds have resulted in 
higher yields than in ponds supplied with commer- 
cial fish feeds. Sewage treatment ponds stocked 
with fish had higher dissolved oxygen concentra- 
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tions and pH than similar ponds without fish. In- 
dustrial wastes, such as distillers’ wet grains, were 
successfully fed to fish and crayfish as the only 
source of food. With sufficient aeration and reten- 
tion time for microbial decomposition it would 
appear that high biological oxygen demand organ- 
ic wastes could be used to provide the substrate for 
a polyculture agatic system. (Baker-FRC) 
W82-06556 


FRENCH PREMIERE FOR WASTEWATER 
DISINFECTION USING OZONE. 
World Water, Vol 5, No 5, p 43-44, May, 1982. 


Descriptors: *Ozone, *Disinfection, *Wastewater 
oxidation, *Wastewater treatment, Tertiary 
wastewater treatment, Guethary, *France. 


The first French wastewater treatment plant to use 
ozone for final disinfection is Guethary, a resort 
town on the Atlantic Ocean. The plant handles a 
population equivalent of 1250 in winter and 13,000 
in summer. Since effluent is discharged into the 
ocean in the bathing area, it is necessary to remove 
biological pollution completely. The treatment 
process is activated sludge with prior clarification- 
flocculation during the tourist season. Tertiary 
treatment is provided by a rapid gravity sand filter. 
The ozone dose is 10 g per cu meter of effluent 
treated. (Cassar-FRC) 

W82-06607 


METAL REMOVAL ‘A LA CARTE’, 
For primary bibliographic entry see Field 5F. 
W82-06608 


THE ROLE OF ELEMENTAL OXYGEN 
DEMAND IN TOTAL OXYGEN DEMAND FOR 
WATER POLLUTANTS, 

Government Industrial Research Inst., 
(Japan). 

K. Nakajima, T. Ishizuka, and H. Sunahara. 
Water Research, Vol 16, No 6, p 1003-1009, June, 
1982. 1 Fig, 7 Tab, 5 Ref. 
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Descriptors: *Oxygen demand, *Water quality, In- 
dustrial wastewater, Nitrogen, Oxygen, Water pol- 
lution control, Biochemical oxygen demand, 
Wastewater treatment. 


The fundamental relationship between total 
oxygen demand (TOD) and elemental oxygen 
demand (EOD) for various organic and inorganic 
compounds in water was studied using a total 
organic carbon (TOC)-TOD analyzer and a TN 
(total nitrogen) analyzer on the influent and efflu- 
ent in an activated sludge pilot plant. The EOD 
values of carbon and nitrogen in the constituent 
units of water pollutants were measured, and the 
relative TOD levels were discussed. The COD/ 
TOD and NOD/TOD ratios of several organic 
compounds, proteins, and microbes in activated 
sludge were above 0.6 and below 0.25, respective- 
ly. However, in the effluent of a pilot plant the 
NOD/TOD value was larger than the COD/TOD 
value, indicating the NOD plays a more important 
role in the TOD value than in the COD value. The 
concept of EOD can a!so be used to characterize 
the TOD of pollutants in environmental waters 
such as river water, lake water and other water 
bodies. (Baker-FRC) 
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FLOW CONTROL AT STORMWATER OVER- 
FLOWS AND STORMWATER TANKS (AB- 
FLUSSSTEUERUNG VON 
REGENWASSERBEHANDLUNGSANLAGEN), 
For primary bibliographic entry see Field 8C. 
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INVESTIGATIONS ON LOADING AND QUAL- 
ITY OF DISCHARGE OF MUNICIPAL 
SEWAGE TREATMENT PLANTS IN THE 
CASE OF STORMWATER INFLOW (UTERSU- 
CHUNGEN UBER BELASTUNG UND AB- 
LAUFBESCHAFFENHEIT KOMMUNALER 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


KLARANLAGEN BEI MISCHWASSERZU- 
FLUSS), 
Bayerisches Landesamt 
Muinich (Germany, F.R.), 
P. Schleypen, and P. Wolf. 
Wasserwirtschaft, Vol 72, No 2, p 53-59, February, 
1982. 7 Fig, 5 Tab, 5 Ref. English summary. 


fuer Wasserwirtschaft, 


Descriptors: *Municipal wastewater, *Storm 
wastewater, *Suspended solids, *Biological oxygen 
demand, *Chemical oxygen demand, Activated 
sludge process, *Wastewater treatment, Pollutants, 
Percolating filters, Wastewater lagoons, Biological 
wastewater treatment, Water law, *West Ger- 
many, Design standards, Hydraulic engineering. 


Inflow, BOD, COD, and suspended solids were 
examined at 21 West German municipal biological 
wastewater treatment plants in dry and rainy 
weather to determine whether the plants could 
handle the increased demands made by storm- 
water. The facilities comprised two two-stage bio- 
logical plants, one nonaerated sewage pond, three 
percolating filter plants, and six activated sludge 
plants with and six without presettling. Results 
showed that in rainy weather an increase in plant 
discharge of five-day BOD and COD with respect 
to dry weather must be expected. This increase is 
insignificant when measured over 24 hours, but 
over a 2-hour period a mean increase of 30% for 
five-day BOD may occur. Stormwater created an 
increased hydraulic demand on the plants, leading 
to an increase in the pollution load of their dis- 
charge of 2.5-3 times of that in dry weather when 
hydraulic load was increased twofold. For the 
mean values measured, percolating filter and acti- 
vated sludge plants performed similarly, but perco- 
lating filter plants performed less well for maxi- 
mum values due to operating problems in the con- 
trol of filter loading and postsettling-basin size. 
Activated sludge plants with low capacity loading 
are capable of handling stormwater because of 
their large buffer volume. Sewage ponds of ade- 
quate dimensions behave in a similar fashion to 
activated sludge plants with low loads. With the 
exception of sewage ponds, suspended solids con- 
centration in the discharge of municipal plants can 
increase greatly in rainy weather even where post- 
settling conforms to standard. A change in water 
law is therefore necessary, and this should double 
the permissible level of suspended solids in dis- 
charge when stormwater is being processed. This 
is prudent for technical, operational, and economic 
reasons. (Gish-FRC) 
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HOW MUCH AIR, 

Montgomery (James M) Inc., Pasadena, CA. 

M. L. Arora. 

Water/Engineering and Management, Vol 129, No 
7, p 43-44, 47, June, 1982. 2 Fig, 5 Tab. 


Descriptors: *Aeration, *Activated sludge proces, 
*Oxygen transfer, Design criteria, Temperature ef- 
fects, Altitude, *Wastewater treatment, Oxygen- 
ation, Dissolved oxygen. 


Several approaches are available for calculating 
the air requirements and aeration system horse- 
power for activated sludge systems. First the theo- 
retical field condition requirements are computed. 
Then these are converted to standard conditions 
(20 C liquid temperature, zero mg per liter dis- 
solved oxygen in the aeration basin, sea level, and 
tap water). The effects of several parameters on 
aeration equipment performance are discussed. 
Alpha, the relative rate of oxygen transfer in 
wastewater as compared to tap water, is a function 
of the type of waste and the type of aeration 
ie a It varies from 0.4 to 1.0. Higher values 
of alpha reduce the required horsepower. Surfac- 
tants and fine bubble diffusers tend to lower alpha 
values. Beta, the relative oxygen saturation value 
in wastewater as compared to clean water under 
standard conditions of temperature and altitude, is 
strictly a function of the type of waste. Higher 
values are beneficial. For normal domestic sewage 
the range of beta values is 0.8 to 0.95. Oxygen 
concentration is often overdesigned. A 2.0 mg per 
liter concentration during normal operation or 1.0 
mg per liter during short-term peak loads is satis- 
factory. Higher air and wastewater temperatures 


can significantly decrease oxygen saturation con- 
centrations. This condition, as well as the higher 
oxygen uptake ratios at higher temperatures, must 
be considered in designing equipment. Altitude 
effects are similar to temperature effects. For ex- 
ample, a plant at 7000 ft altitude may require 877 
horsepower vs 610 horsepower for a sea level plant 
for 1000 lb per hour aeration equipment, providing 
other conditions are the same. (Cassar-FRC) 
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PAC PROCESS, 

Zimpro, Inc., Rothschild, WI. 

J. A. Meidl. 

Water/Engineering and Management, Vol 129, No 
7, p 33-36, June, 1982. 4 Fig, 4 Tab. 


Descriptors: *Activated carbon, *Activated sludge 
process, *Wastewater treatment, *Powdered acti- 
vated carbon, Zimpro, Incorporated, Costs, Or- 
ganic compounds, Priority pollutants, Sludge, Ni- 
trogen removal, Oxygen transfer, Disinfection, 
Odor control. 


Patents on use of powdered activated carbon 
(PAC) in the aeration tank of the activated sludge 
system were developed by DuPont and purchased 
by Zimpro, Inc. Since 1977 the system has been 
used for treating a diverse range of wastewaters in 
plants of 500 kl to 54 mgd capacity. The wet air 
regeneration process recovers 95% of the carbon 
with no dewatering or added heat. There are sev- 
eral advantages to the PAC process: improved 
organics (including priority pollutants) and nitro- 
gen removal; and reduced sludge volume index, 
power requirements (up to 20%), disinfection re- 
quirements, and sludge quantity. In addition, odor 
control costs are minimized. The process’ status as 
an innovative technology allows 10% extra EPA 
funds. The process using wet air regeneration is 
cost competitive with conventional activated 
sludge treatment and granular activated carbon 
treatment. Design guidelines and experiences at 
operating plants are discussed. (Cassar-FRC) 
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DESIGN AND OPERATIONAL ASPECTS OF 
SCREENING INSTALLATIONS AT SEA OUT- 
FALLS ON THE NORTHUMBRIAN COAST, 
Northumbrian Water Authority (England). 

For primary bibliographic entry see Field 5E. 
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MICROSTRAINER THEORY AND THE FIL- 
TRABILITY INDEX OF SEWAGE EFFLUENTS, 
Lanchester Polytechnic, Coventry (England). 
Dept. of Civil Engineering. 

J. A. Anderson. 

Water Pollution Control, Vol 81, No 1, p 120-126, 
1982. 7 Fig, 9 Ref. 


Descriptors: *Filtration, *Secondary wastewater, 
*Suspended solids, *Wastewater treatment, Solids 
contact processes, Mathematical equations, Process 
efficiency. 


Microstraining refers to the mechanical separation 
of solids from liquids resulting from the passage of 
a secondary effluent through a porous fabric 
having apertures of less than 100 microns. The 
filtrability of a fluid is a function of the fluid, the 
suspended solids, and the filter medium. Boucher 
(1947) introduced the term ‘filtrability index’, 
which relates the head loss across the micros- 
trainer to the flow rate. The error inherent in this 
previously accepted equation is demonstrated 
through a discussion of the theory of micros- 
trainers. A simple piece of equipment, marketed 
under the name Filtester, can be used to measure 
the filtrability index. This equipment produces a 
filtrate almost identical to that obtained from an 
operating microstrainer, which can be analyzed for 
suspended solids and biochemical oxygen demand 
removal efficiences. Effluents from biological fil- 
ters, humus tanks, and rapid gravity sand filters 
were used to investigate measurement of the filtra- 
bility index. The results of these tests demonstrated 
a strong correlation between the filtrability index 
and the concentration of suspended solids removed 
by the microstrainer. The correlation between the 


suspended solids removal efficiency and the ratio 
of filtrability index to the suspended solids concen- 
tration in the effluent was not as strong. The 
Filtester was found to provide a simple and inex- 
pensive means for assessing the performance of a 
proposed microstrainer installation with respect to 
any given effluent. Microstrainers can be used ef- 
fectively for tertiary treatment only if the suspend- 
ed solids in the secondary effluent are present in 
the form of easily filterable floc particles. Factors 
which may affect the removal of suspended solids 
include particle size, particle shape and structure, 
shear resistance, and compressibility. (Carroll- 
RC 
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PILOT-SCALE ADVANCED WASTE-WATER 
TREATMENT AT DAVYHULME, 

North West Water Authority (England). 

T. E. Wallbank, and T. A. Parry. 

Water Pollution Control, Vol 81, No 1, p 127-141, 
1982. 9 Fig, 9 Tab, 22 Ref. 


Descriptors: *Pilot plants, *Advanced wastewater 
treatment, Experimental design, * Wastewater facil- 
ities, Physicochemcial treatment, Biological treat- 
ment, Cost analysis, Process efficiency, Effluents, 
*United Kingdom, Davyhulme. 


An advanced wastewater treatment pilot plant was 
constructed at the Davyhulme works in the United 
Kingdom to evaluate the use of physicochemical 
and biological processes in various combinations, 
to investigate the potential for production of ef- 
fluents suitable for industrial reuse, and to deter- 
mine the cost benefits of these processes. The 
principal experiments conducted during the 5-year 
study are summarized. Flocculation of crude 
sewage with lime was found to significantly in- 
crease the removal of suspended solids in primary 
sedimentation, reducing the biochemical oxygen 
demand loading on the subsequent biological stage. 
Settled sewage having a pH value as high as 11.5 
could be treated successfully by the activated 
sludge process. Primary lime dosing to pH 10 
removed about 80% of the suspended solids, while 
using lime to pH 9 plus aluminum sulfate achieved 
slightly better results at marginally higher costs. 
Tertiary treatment by dual-media filtration and 
granular activated carbon resulted in production of 
high quality effluents, perhaps suitable for industri- 
al reuse. Primary lime treatment appeared to 
slightly enhance the activity of nitrifying microor- 
ganisms in two completely-mixed activated-sludge 
units. Considerable variations were found in the 
conditioner types and dose rates required for me- 
chanical dewatering of the chemical and biological 
sludges produced by the plant. The performance 
predictions developed by using data from the plant 
in the sewage treatment optimization model were 
found to be accurate over a wide range of flows. 
(Carroll-FRC) 
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PERFORMANCE OF ROTATING BIOLOGI- 
CAL CONTACTORS UNDER FIELD CONDI- 
TIONS, 

Water Research Centre, Stevenage (England). 

E. B. Pike, C. H. Carlton-Smith, R. H. Evans, and 
D. W. Harrington. 

Water Pollution Control, Vol 81, No 1, p 10-27, 
1982. 4 Fig, 7 Tab, 54 Ref. 


Descriptors: *Biological wastewater treatment, 
*Wastewater treatment, Industrial wastewater, 
*Performance evaluation, Wastewater composi- 
tion, Wastewater oxidation, On-site studies, *Ro- 
tating biological contactors. 


Factors affecting the performance of commercial 
rotating biological contactor units installed at 
wastewater treatment facilities were investigated. 
Specific factors found to adversely affect perform- 
ance at units in facilities serving small communities 
included organic overloading and mixing of liquors 
between treatment units. Performance was best at 
the two facilities which had two and three stages 
of disks in series and which had separate primary 
treatment and humus settlement units, suggesting 
that characteristics tending to plug-flow were de- 





sirable in the disk compartment. The sets of data 
for composition of sewage and effluents were dis- 
tributed approximately log-normally, and, for sets 
of samples taken throughout treatment, the vari- 
ance of biological oxygen demand and suspended 
solids was related to the arithmetic mean by a 
power law. If this relationship is general, it could 
be used to calculate percentile values for any given 
mean value of effluent quality for use in perform- 
ance modeling. A two-year study of a 30-popula- 
tion-equivalent unit found that on the average per- 
formance and rates of treatment were greater, and 
sludge production was lower in the year when 
flow varied over a diurnal cycle than in the year of 
operation with steady flow at a uniform average 
rate. The results of analysis of variance tests sug- 
gested that attempts to reduce variability in efflu- 
ent quality on a daily basis should not be undertak- 
en without a critical assessment of the temporal 
components of variability at the facility. (Carroll- 
FRC 


) 
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ESHOLT--PAST, PRESENT AND FUTURE, 
Yorkshire Water Authority (England). Western 
Div. 

J. O'Neill. 

Water Pollution Control, Vol 81, No 1, p 28-36, 
1982. 4 Fig. 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, History, Wool scouring, *Textile mill 
wastes, *Dye industry wastes, Wastewater facili- 
ties, Municipal wastewater, Combined wastewater, 
Combined treatment, Bradford, *United Kingdom. 


The city of Bradford, England has been a center of 
the textile and wool-combing industry since the 
early part of the 19th century. The city construct- 
ed sewers in 1862, which removed the wastes from 
the town’s environs but resulted in serious pollu- 
tion of the River Aire. The first waste treatment 
facilities were established in 1872. Waste treatment 
facilities constructed by the city in 1912 included a 
sludge presshouse for the treatment of sludge from 
chemical precipitation of combined wastewater 
with sulfuric acid. Over the next 50 years, the 
Esholt wastewater treatment facility was expanded 
to include precipitation tanks, biological filters, 
detritus and storm-sewage tanks, humus tanks, a 
clarification lake, and grease recovery facilities. In 
1973, a multiple-hearth sludge incinerator was 
added. Changes in the wool industry have resulted 
in a 90% decrease in the amount of grease recov- 
ered at Esholt. However, the sewage treated, 
which gets about 60% of its organic load from 
industry, remained strong. A complete re- 
evaluation of the treatment facility in 1977 resulted 
in a decision to discontinue sludge processing and 
dewatering operations and to replace these with 
sludge consolidation followed by disposal of liquid 
sludge either to the land or to the sea. This change 
in operations resulted in a significant improvement 
in effluent quality, primarily as the result of im- 
proved settlement and the change of the bacteri- 
ological environment of the filter beds from acidic 
to nonacidic. (Carroll-FRC) 

W82-06653 


RECOVERY OF PROTEIN AND OIL FROM 
FISHERY BLOODWATER WASTE, EFFECT 
OF PH AND TEMPERATURE, 

Instituto Nacional de Technologia Industrial, Mar 
del Plata (Argentina). 

E. M. Civit, M. A. Parin, and H. M. Lup 

Water Research, Vol 16, No 6, p 809. 814, June, 
1982. 7 Fig, 2 Tab, 39 Ref. 


Descriptors: Fisheries, *Wastewater treatment, 
*Industrial wastewater, *Proteins, *Oils, Acidity, 
*Temperature effects, *Hydrogen ion concentra- 
tion, Heat treatment, Coagulation. 


The study investigated the conditions of tempera- 
ture and optimum pH for protein coagulation and 
oil recovery from fisheries bloodwater. Informa- 
tion about the variation of the chemical oxygen 
demand (COD) of the effluent and about the kind 
of proteinaceous material recovered and remaining 
in solution was also obtained. Heating must be 
carried out above 65 degrees C, but temperatures 
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above 75-80 degrees C will not improve recovery. 
The optimum range for the adjustment of pH was 
between 5.6-5.9. The maximum reduction in COD 
was found in the same temperature and pH ranges. 
The combination of heating and pH adjustment 
was shown to be more effective than each process 
by itself. Delay in processing increased the non 
protein nitrogen and diminished the protein recov- 
ery and the COD reduction. (Baker-FRC) 
W82-06655 


CELLULOSE ACETATE MEMBRANES FOR 
THE REVERSE OSMOSIS TREATMENT OF 
SEWAGE EFFLUENTS. IS LONG TERM PER- 
FORMANCE A LIMITING FACTOR, 
Portsmouth Polytechnic (England). Dept. of Civil 
Engineering. 

B. A. Winfield. 

Water Research, Vol 16, No 6, p 797-799, June, 
1982. 2 Fig, 7 Ref. 


Descriptors: *Reverse 
*Membrane __s processes, 
*Wastewater treatment, 
branes. 


osmosis, *Membranes, 
Membrane filters, 
*Cellulose acetate mem- 


The performance of cellulose acetate reverse os- 
mosis membranes was examined in the treatment of 
secondary sewage effluents over a three year 
period. A commercially available ‘spaghetti’ type 
unit was used for the study. This unit was fed with 
pH adjusted (5.5-6.0) secondary sewage effluent 
during normal operation. It was flushed monthly 
with a 0.5% formaldehyde solution. The exposure 
of the membranes to sewage treatment conditions 
produced changes in their performance which dif- 
fered markedly from anything which had been 
anticipated. The observed increase in permeability 
for the sulfate ion was 1.5 times and for the sodium 
ion 1.2 times. Observed trends in water permeabil- 
ity also deviated from the predicted behavior. Hy- 
drolysis should result in an increase in water flow 
per unit area, while in fact the reverse occurred. 
Thus any loss of permselectivity is likely to be 
minimized by the deposition of fouling over porous 
regions of the membrane created by hydrolysis and 
also microbiological activity. Another effect of the 
deposition of fouling over imperfect regions of the 
membrane is that it effectively contributes to a loss 
of the active membrane surface. (Baker-FRC) 
W82-06657 


RECOVERY OF CHROMIUM(VD FROM 
WASTEWATERS WITH IRON(UID HYDROX- 
IDE-I. ADSORPTION MECHANISM OF 
CHROMIUM(VI ON IRON(UID HYDROXIDE, 
Osaka Prefecture Univ. (Japan). Coll. of Engineer- 


ing. 

T. Aoki, and M. Munemori. 

Water Research, Vol 16, No 6, p 793-796, June, 
1982. 7 Fig, 12 Ref. 


Descriptors: *Wastewater treatment, *Chemical 
reactions, *Chromium, *Iron, Hydroxide, Adsorp- 
tion, Metals, lon exchange, Anion exchange, *Hy- 
droxides. 


The mechanism of chromium(VI) adsorption on 
iron(III) hydroxide was investigated. As pH de- 
creased, the coprecipitation of Cr(VI) with 
iron(III) hydroxide increased; no coprecipitation 
occurred above a pH of 8.5. An increase in the 
coprecipitation also occurred with an increase in 
the amount of iron(III) hydroxide. When the sus- 
pension (pH 4.5) containing ironIII hydroxide was 
mixed with a solution (pH 4.5) containing Cr(VI), 
the pH of the mixed suspension increased and 
became constant after 20-30 minutes. When the 
suspension of pH 4.5 stood for a month, its pH 
decreased from 4.5 to 3.8, and a small percent of 
Cr(VI) was desorbed from the iron(III) hydroxide. 
The decrease of pH was not due to carbon dioxide 
from the air. Thus it is assumed that the oxolation 
of iron(III) hydroxide caused a decrease in pH 
over time. To formulate the forces governing the 
exchange between adsorbed HCr04(-) and other 
anions, desorption of Cr(VI) was examined in the 
presence of various anions. Desorption of HCr04(-) 
increased with increase of the added anion. It 
appeared that the main factor governing adsorp- 
tion of the anions is ion bonding and a specific 
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chemical bonding with the surface of the iron(III) 
hydroxide. The adsorption of Cr(VI) was in- 
creased in the presence of metal ions because the 
positive charge due to adsorption of metal ions on 
iron(III) hydroxide increased and attracted 
HCr04(-) to the surface of iron(III) hydroxide and 
because the metal hydroxides partially formed 
below pH 8.5 and increased anion exchangeable 
sites. (Baker-FRC) 

W82-06658 


THE KINETICS OF OZONE-PHENOL REAC- 
TION IN AQUEOUS SOLUTIONS, 

Cornell Univ., Ithaca, NY. School of Chemical 
Engineering. 

M. G. Joshi, and R. L. Shambaugh. 

Water Research, Vol 16, No 6, p 933-938, June, 
1982. 3 Fig, 4 Tab, 30 Ref. 


Descriptors: *Ozonation, *Kinetics, Chemical re- 
actions, *Phenols, Water pollution, *Ozone, 
*Wastewater treatment, Laboratory studies, Oxida- 
tion, Chlorination, Industrial wastewater, Coal ga- 
sification. 


Rate constants were determined for the reaction of 
ozone and phenol in water. Careful account was 
made of the mass transfer of ozone from gas phase 
to aqueous phase, and the effect of pH and various 
soluble salts on the rate constant for phenol ozona- 
tion was studied. Rate constants were determined 
for the solid catalyzed reaction of ozone and 
phenol in water using four different catalysts. Ini- 
tially a few experiments were carried out to check 
for mass transfer limitations. In these experiments 
only the flow rate of ozone-oxygen mixture fed to 
the reactor was varied, keeping everything else the 
same. The results indicated that mass transfer 
resistance was not likely to be a limiting factor. 
The effects of the pH of the reaction mixture, the 
solid catalysts, and the presence of certain solutes 
in the reaction mixture on the reaction kinetics 
were also investigated. The study concluded that 
the reaction of ozone with phenol in aqueous solu- 
tion can be adequately represented by a second 
order rate equation and does not involve hydrox- 
ide ion radicals. The catalysts which are effective 
in the oxidation of aqueous phenol by molecular 
oxygen are not effective in enhancing the rate of 
ozonation of aqueous phenol. Hence, the mecha- 
nism of ozonation is quite different from that of 
oxidation with simple oxygen. (Baker-FRC) 
W82-06661 


INFLUENCE OF MULTICELLULAR CON- 
FIGURATIONS ON ALGAL GROWTH IN AER- 
ATED LAGOONS, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

L. G. Rich. 

Water Research, Vol 16, No 6, p 929-931, June, 
1982. 3 Fig, 7 Ref. 


Descriptors: *Aerated lagoons, *Algal growth, 
Aeration, Lagoons, Anaerobic lagoons, Eutrophi- 
cation, *Wastewater treatment, *Municipal 
wastewater. 


The combined influence of the multicellular con- 
figuration and retention time on algal growth in 
aerated lagoons is considered. In lagoons treating 
domestic wastewaters, growth is controlled by 
light and carbon dioxide. Beyond the first cell in a 
dual-power level system, light penetration is rela- 
tively uniform from cell to cell due to the low and 
equal levels of aeration employed in that part of 
the lagoon system. The carbon dioxide concentra- 
tion will also be relatively uniform from cell to 
cell. In an experiment aimed at calculating the 
annual mean concentrations of suspended solids in 
the effluents of two polishing pond systems receiv- 
ing a secondary effluent from a domestic 
wastewater treatment plant, one system consisted 
of a single cell and the other of four cells in series. 
At retention times less than 2 days, the effluent 
suspended solids from both systems decreased as a 
result of sedimentation of suspended solids in the 
secondary effluent; the subsequent increase reflect- 
ed the generation of algae in the pond systems. The 
increase in effluent suspended solids occurred at a 
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much greater rate in the or ad cell system than in 
the four cell system. The difference in performance 
can be explained in terms of the hydraulics of an 
ideal system. Only 6.2% of the effluent from the 
three cell system has a retention time greater than 
twice the average retention time, as compared with 
13.5% for the single-cell system. For a four-cell 
system, the percentage drops to 4.2. This reduction 
in the percent of effluent with long retention times 
is responsible for the suppressive effect on growth 
which was noted. (Baker-FRC) 

W82-06662 


DERIVATION OF AN EMPIRICAL SORPTION 
RATE EQUATION BY ANALYSIS OF EXPERI- 
MENTAL DATA, 

Colorado State Univ., Fort Collins. Dept of Civil 
5 eee 

D. W. Hendricks, and L. G. Kuratti. 

Water Research, Vol 16, No 6, p 829-837, June, 
1982. 4 Fig, 6 Tab, 10 Ref. 


Descriptors: *Sorption, *Mathematical equations, 
Regression analysis, Kinetics, Model studies, Math- 
ematical models, Continuous flow, Filters, Packed 
beds, Reactors, *Wastewater treatment. 


In this work five postulated sorption rate equations 
are tested in terms of their fits to experimental 
data. The data were generated by sorption uptake 
tests in batch reactors. The range of experimental 
conditions included two sorbate-sorbent combina- 
tions, four temperatures, and 30 initial concentra- 
tions of sorbate, giving a total of 240 tests. A 
sorption uptake curve was plotted for each experi- 
mental test; the rate coefficients for the five rate 
equations were determined by the differential 
method from the uptake curves. The fits of the 
different rate coefficients plotted against solution 
concentrations were evaluated by visual indication 
of scatter and by regression analysis. Through this 
screening process the validity of one of the equa- 
tions was ascertained. Uptake rate was dependent 
on degree of sorbent saturation with sorbate and 
liquid phase sorbate concentration. The rate equa- 
tion verified above was documented over a wide 
range of experimental conditions. The equation is a 
basis for routine lab tests of sorption uptake with 
time. The coefficients for the particular system of 
interest can be obtained from these tests. Further 
work is needed to ascertain the validity of the 
equation over a broad range of hydrodynamic 
conditions. The larger goal is to ascertain an easy 
to use kinetic model which has application in reac- 
tor design. (Baker-FRC) 

W82-06664 


DYNAMICS OF BIOFILM PROCESSES: 
METHODS, 
Montana State Univ., Bozeman. Coll. of Engineer- 


ing. 

W. G. Characklis, M. G. Trulear, J. D. Bryers, and 
N. Zelver. 

Water Research, Vol 16, No 7, p 1207-1216, July, 
1982. 10 Fig, 5 Tab, 40 Ref. 


Descriptors: *Biofilms, *Bacteria, Measuring in- 
struments, *Wastewater treatment, Laboratory 
studies, On-site studies. 


This paper reviews methods for measuring biofilm 
development processes in the laboratory and in the 
field. Two reactor geometries were used to study 
biofilm development and destruction. The circular 
type was used, as it is the prevalent geometry in 
heat exchangers. The rotating annular reactor was 
also tested because of its compactness and ease of 
operation. Direct measurement of biofilm quantity 
is essential in calibration of indirect measurement 
techniques for determining biofilm quantity, in the 
use of mass conversion equations for determining 
process rates and stoichiometry, and in relating 
biofilm development to fluid frictional resistance 
and heat transfer resistance in a rational manner. 
Indirect measurement of biofilm quantity using a 
specific biofilm constituent has certain advantages, 
including the facts that some of the indirect meth- 
ods are more sensitive, and that indirect measures 
provide information regarding biofilm composition 
and hence stoichiometry of biofilm processes. Indi- 
rect measurement of biofilm quantity through mi- 


crobial activity within the biofilm is useful in cer- 
tain instances, such as in determining the physio- 
logical state of the organisms in the biofilm, in 
some measurements of biofilm activity which are 
extremely sensitive, and in substrate removal rates 
which are needed when employing mass conserva- 
tion equations. The choice of analytical method for 
monitoring biofilm processes will be dependent on 
the questions which prompt the investigation. 
(Baker-FRC) 

W82-06666 


THE BEHAVIOUR OF NITRILOTRIACETIC 
ACID DURING THE ANAEROBIC DIGESTION 
OF SEWAGE SLUDGE, 

Imperial Coll. of Science and Technology. London 
(England). Public Health Engineering Lab. 

P. W. W. Kirk, J. N. Lester, and R. Perry. 

Water Research, Vol 16, No 6, p 973-980, June, 
1982. 6 Fig, 2 Tab, 31 Ref. 


Descriptors: *Anaerobic digestion, *Nitrilotriace- 
tic acid, Chelating agents, Sludge digestion, 
Sludge, Digestion, Biodegradation, Anaerobic con- 
ditions, Activated sludge process, *Wastewater 
treatment, Land disposal, Sludge disposal. 


The fate of nitrilotriacetic acid (NTA) in anaerobic 
digesters fed with mixed primary sludge was inves- 
tigated. Each of four digesters was initially seeded 
with 1 liter fresh digested sludge and 0.5 liters of 
mixed primary sludge. Subsequent additions con- 
sisted of mixed primary only, diluted with distilled 
water. Two sequential additions of 1.5 g calcium 
hydroxide were made to each digester on days 6 
and 8. From days 12-24 prolonged purging of the 
digester was undertaken with oxygen-free nitrogen 
following each addition of influent sludge. After 
stabilization periods of 50 days, NTA was spiked 
into three digesters to produce concentrations of 
10, 20 and 30 mg/liter in the digesting sludge. All 
subsequent feeds to these three digesters contained 
NTA concentrations of 10, 20 or 30 mg/liter re- 
spectively. The percentage removal of NTA from 
solution during anaerobic digestion decreased with 
increasing influent concentration. Addition of 
sodium azide, which prevented anaerobic degrada- 
tion of the volatile solids, did not increase soluble 
NTA concentrations in the digesters, indicating 
that the removal observed was not the result of 
biodegradation. It was apparent that the current 
widespread application of anaerobic digestion in 
sewage treatment would result in a large percent- 
age of any NTA present passing through this treat- 
ment unaffected, with unknown consequences for 
the application of this sludge to agricultural land. 
(Baker-FRC) 

W82-06667 


APPARATUS FOR CLEANING WATER CON- 
TAINING FOREIGN PARTICLES SUCH AS 
SUSPENDED MATTERS OR OIL, 

H. Ino, and R. Ino. 

U.S. Patent No 4,203,849, 7 p, 14 Fig, 7 Ref; 
Official Gazette of the United States Patent Office, 
Vol 994, No 3, p 989-990, May 20, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, *Separation tech- 
niques, Oil pollution, Suspended solids, Equip- 
ment. 


The object of this invention is to provide an appa- 
ratus for cleaning water which is characterized by 
a number of inclined partition plates that are 
placed in a container at regular intervals in such a 
way that the plates are slanted with respect to the 
horizontal and vertical planes. The basic principal 
lies in the fact that the separation chamber is 
separated by partition plates into a number of 
oblique passages which make the settling distance 
(that is the distance the particles travel before 
settling on the plates) of the suspended particle 
short and which also changes the direction of 
movement of the suspended particles relative to 
the direction of the water so that the suspended 
particles are completely separated from the water. 
(Sinha-OEIS) 

W82-06699 


FERRATE ION: POTENTIAL USES IN AD- 
VANCED WASTEWATER TREATMENT, 
Nebraska Univ., Lincoln. Dept. of Chemistry. 

J. D. Carr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256751, 
Price codes: A03 in paper copy, AOI in microfiche. 
Water Resources Center Report, June, 1982, Lin- 
coln, Nebr. 39 p, 5 Fig, 5 Tab, 10 Ref. OWRT A- 
053-NEB(3), 14-34-0001-9029. 


Descriptors: *Industrial wastewater, *Wastewater 
treatment, *Iron, *Oxidation, *Kinetics, *Organic 
compounds, Wastewater, Organic wastes, Wastes, 
Organic matter, Organic loading, Oxidized 
wastewater, Oxidation process, Wastewater oxida- 
tion, Chemical oxygen demand, Spectrophoto- 
metry, Spectral analysis, Iron compounds, Chemi- 
cal analysis, Water analysis. 


The potential use of ferrate (VI) ion in the treat- 
ment of industrial wastewater containing particu- 
larly objectionable organic compounds in the ab- 
sence of a high biochemical oxygen demand was 
explored. The oxidation kinetics of a variety of 
aqueous organic solutes by ferrate (VI) ion and the 
identification of potential reaction products were 
carried out. Kinetic measurements were made by 
visible spectrophotometry at conventional and 
stopped-flow speeds. The oxidation of water by 
ferrate (VI) occurs by two parallel pathways; one 
being first-order in ferrate (VI); the other bein, 
second-order. The former (and its pH Pmce tinea 
was interpreted in terms of the rapid decomposi- 
tion of H2Fe04; the latter, in terms of the rapid 
decomposition of Fe207 divalent anion. Both spe- 
cies are transient intermediates which are directly 
unobservable due to their short lifetimes. A new 
method for interpreting mixed-order kinetics was 
developed. Iron (II) was unexpectedly observed as 
an intermediate in the reduction of iron (VI) to 
iron (III). The overall conclusion of these studies 
was that there are many situations where ferrate 
(VI) can be used to advantage in wastewater de- 
contamination, especially in industrial situations in 
which specific objectionable organics are pro- 
duced in the presence of a iow biochemical oxygen 
demand. The oxidation kinetics of nitrilotriacetic 
acid, aliphatic alcohols, ammonia and alkylamines, 
ethylene glycol, cyanide, phenol, and diethyl-sul- 
fide are reported. (Zielinski- MAXIMA) 
W82-06701 


PILOT PLANT STUDIES OF COPPER, ZINC, 
AND TRIVALENT CHROMIUM REMOVAL 
BY ADSORBING COLLOID FOAM FLOTA- 
N, 
Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 
G. T. McIntyre, J. J. Rodriguez, E. L. Thackston, 
and D. J. Wilson. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256827, 
Price codes: A05 in paper copy, AOI in microfiche. 
Tennessee Water Resources Research Center Re- 
search Report No 88, August, 1981, Knoxville. 74 
p, 7 Fig, 20 Tab, 31 Ref. OWRT A-064-TENN(1), 
14-34-0001-1145. 


Descriptors: *Industrial wastewater, *Metal-finish- 
ing wastes, “Copper, *Zinc, *Chromium, 
“Wastewater treatment, Wastewater, Heavy 
metals, Industrial wastes, Colloids, Gels, Flotation, 
Foam separation, Hydraulic loading, Trace metals, 
Coagulation, Chemical coagulation, Water treat- 
ment, Adsorbents, Adsorption. 


Design parameters were considered for adsorbing 
colloid foam flotation (ACFF) for treating metal 
finishing industry wastewaters. Combinations of 
copper, zinc, and chromium (III) were studied, as 
well as the effects of pH, hydraulic loading rate, 
coagulant and surfactant doses, ionic strength, and 
air flowrate on metal removal. These data led to 
the development of mathematical expressions relat- 
ing coagulant dose with metal removal. The study 
results indicated that ACFF is a feasible method 
for treating heavy metal-bearing wastewaters. Co- 
agulant doses of about 100 mg/liter lowered metal 
concentrations from 20 mg/liter at optimum pH 
(7.0-7.6) and low ionic strength (below 0.05), to 





0.1-0.5 mg/liter. Hydraulic loadings up to 15 cu m 
per sq m per hour. Economic analysis of the 
ACFF process indicated it to be less expensive 
than alkaline precipitation. The ACFF process 
found to be simple and rapid, requiring low space 
and energy for operation, and yielding small con- 
centrated sludge volumes. The low residual metal 
levels consistently achieved were below currently 
mandated regulatory effluent standards, as well as 
the 1984 BAT-equivalent guidelines. (Zielinski- 
MAXIMA) 

W82-06708 


APPLICATION OF OZONE TO ELIMINATE 
TERTIARY TREATMENT OF WASTEWATER 
USED FOR INDUSTRIAL COOLING, 

Brown and Caldwell, Walnut Creek, CA. 

For primary bibliographic entry see Field 5F. 
W82-06709 


INVESTIGATIONS INTO THE NITRIFICA- 
TION OF SYDNEY’S WASTEWATERS, 

New South Wales Univ., Kensington (Australia). 
School of Civil Engineering. 

P. J. Bliss, D. Barnes, and B. A. Windshuttel. 
Effluent and Water Treatment Journal, Vol 22, No 
4, p 137-140, 142-143, 145, April, 1982, 4 Fig, 2 
Tab, 7 Ref. 


Descriptors: *Nitrification, *Design criteria, *Acti- 
vated sludge process, *Wastewater treatment, 
Sydney, *Australia, Retention time, Dissolved 
oxygen, Oxygen, Ammonium, Seasonal variation, 
Aeration. 


Design requirements for nitrification in the activat- 
ed sludge process were studied in full-scale runs at 
the Castle Hill treatment plant in Sydney, Austra- 
lia. Mean cell residence time requirements to initi- 
ate nitrification were 20 days for winter (13-14 C) 
and 4 days in summer under optimum conditions: 
dissolved oxygen of 4-5 mg per liter and flow 
equalization (peak-to-average ammonium ratios 
less than 1.7). These conditions produced an efflu- 
ent with ammonium concentrations of 2 mg per 
liter average and 5 mg per liter peak. Higher 
effluent ammonium concentrations resulted under 
transient loads or at lower dissolved oxygen levels. 
At high mixed liquor suspended solids concentra- 
tions, solids were lost in the clarifier effluent. A pH 
range of 6.5-8.0 was suitable for nitrification. For a 
optimal design of nitrifying activated sludge plants 
the system components must be balanced. For ex- 
ample, the design mean cell residence time and 
aeration tank volume are minimal at higher (4-5 mg 
per liter) dissolved oxygen concentrations and with 
flow equalization. However, the higher dissolved 
oxygen requires a larger aeration system, and flow 
equalization requires larger storage capacity. At 
higher mixed liquor suspended solids concentra- 
tions the aeration tank volume may be reduced, but 
the clarifier capacity must be increased. There is 
also evidence that sludge settleability is reduced at 
high dissolved oxygen concentrations. (Cassar- 


FRC) 
W82-06724 


PUT PRESSURE ON SEWAGE, 

Greenhorne and O’Mara, Inc., Riverdale, MD. 
L. N. Rydland. 

American City and County, Vol 97, No 6, p 47-48, 
June, 1982. 


Descriptors: *Sewar systems, *Wastewater collec- 
tion, ‘*Septic tanks, *Wastewater treatment, 
Pumps, Rural areas, Grinder pumps, Pressure 
sewer systems. 


Pressure sewer systems are available to convey 
sewage from rural homes with faulty on-site dis- 
posal systems to establish sewer networks. The 
septic tank effluent pump (STEP) system consists 
of a receiving tank, a pump, control sensors, 
piping, and valves. The grinder pump (GP) system 
has a grinder, pump, check valve, automated con- 
trols, holding tank, and venting system. In the 
STEP system the existing septic tank must be 
intact and working properly; otherwise it is re- 
moved or bypassed. The GP system involves a 
totally new on-lot installation. It eliminates reli- 
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ance on septic tanks, requires less property disrup- 

tion and piping, and pumps aerobic, rather than 

anaerobic, sewage to the treatment plant. (Cassar- 
Cc 


FR 
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SALMONELLA SPP. IN THE WORKING ENVI- 
RONMENT OF SEWAGE TREATMENT 
PLANTS IN OSLO, NORWAY, 

Norges Veterinaerhoegskole, Oslo. Dept. of Food 
Hygiene. 

For primary bibliographic entry see Field 5A. 
W82-06734 


EVIDENCE THAT MICROORGANISMS 
CAUSE INACTIVATION OF VIRUSES IN AC- 
TIVATED SLUDGE, 

Health Effects Research Lab., Cincinnati, OH. 

R. L. Ward. 

Applied and Environmental Microbiology, Vol 43, 
No 5, p 1221-1224, May, 1982. 2 Fig, 26 Ref. 


Descriptors: *Activated sludge process, *Viruses, 
*Wastewater treatment, Poliovirus, Microorgan- 
isms, Wastewater disposal, Waste disposal, Land 
disposal, Microbial degradation, Microbiological 
studies. 


The role played by microorganisms in virus re- 
moval during activated sludge treatment was in- 
vestigated. Mixed-liquor suspended solids (MLSS) 
of activated sludge were seeded with a standard 
enteric virus, and the loss of virus plaque-forming 
units (PFU) was measured over time. The virus 
used was the LSc2ab strain of poliovirus 1. The 
first experiment was done to determine the effect 
of MLSS on the recovery of poliovirus after differ- 
ent periods of incubation. The results indicated a 
rapid decrease in recoverable PFU occurring 
during the first 16 hr of incubation, relative to a 
control. The second experiment was done to deter- 
mine the role of different MLSS components in 
virus loss. The MLSS were centrifuged, the super- 
natant was removed, and the pellet was suspended 
in an equal volume of distilled water. This suspen- 
sion and the supernatant fraction were then seeded 
witn poliovirus. The loss of recoverable PFU was 
at least as rapid in the suspended pellet as in the 
original MLSS. The supernatant fraction intitially 
had almost no effect on virus recovery, but the 
expression of antiviral activity in this material 
became evident within 48 hr and progressed stead- 
ily through the 13 day incubation period. The third 
experiment was done to measure the effects of 
different disinfection methods on the antiviral ac- 
tivities in the pellet and supernatant fractions. Re- 
sults indicated that MLSS contain a component 
which inactivates poliovirus, most likely a micro- 
organism or group of microbial species. The identi- 
ty of this organism, the mechanism by which it 
decreases poliovirus recovery, and its effect on 
other enteric viruses remain to be determined. 
(Baker-FRC) 
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DYE-COUPLED ELECTRODE SYSTEM FOR 
THE RAPID DETERMINATION OF CELL 
POPULATIONS IN POLLUTED WATER, 
Kurita Water Industries Ltd., Yokohama (Japan). 
For primary bibliographic entry see Field 5A. 
W82-06743 


ISOLATION OF ENTEROVIRUSES FROM OX- 
IDATION POND WATERS, 

University of Southern Mississippi, Hattiesburg. 
Dept. of Microbiology. 

V. L. Sheladia, R. D. Ellender, and R. A. Johnson. 
Applied and Environmental Microbiology, Vol 43, 
No 4, p 971-974, April, 1982. 1 fig, 2 Tab, 14 Ref. 


Descriptors: *Viruses, *Oxidation lagoons, Ponds, 
Enteroviruses, *Wastewater treatment, Oxidation, 
Lagoons, Seasonal variations, Aeration, Chlorina- 
tion. 


Enteroviruses were isolated from two types of 
oxidation lagoons. One lagoon complex involved 
140 hectares of surface area, average input of 
8000000 gallons/day, a retention time of 98 days, 
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and effluent biological oxygen demand and sus- 
pended solids of 1,070 and 1,859, respectively. The 
other lagoon complex was smaller and processed a 
lower volume, employing mechanical aeration as 
well as effluent chlorination. Together the com- 
plexes serve about 45,000 people in primarily a 
light industrial area. During the 18 month study 
isolations, performed by sewage concentration and 
direct assay, were low in number and did not 
follow a seasonal trend. The newer treatment 
system, using aeration and effluent chlorination, 
was more efficient at removing — iruses than the 
older, static complex. (Baker-FRC) 
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TETRAZOLIUM REDUCTION-MALACHITE 
GREEN METHOD FOR ASSESSING THE VIA- 
BILITY OF FILAMENTOUS BACTERIA IN AC- 
TIVATED SLUDGE, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

G. Bitton, and B. Koopman. 

Applied and Environmental Microbiology, Vol 43, 
No 4, p 964-966, April, 1982. 3 Fig, 16 Ref. 


Descriptors: *Bacteria, *Activated sludge, Bacte- 
rial analysis, Sludge, Wastewater treatment, Acti- 
vated sludge process, Chlorination, Wastewater 
analysis, *Pollutant identification, *Tetrazolium. 


Bright-field microscopy and a new staining tech- 
nique were used for the examination of the activity 
of filamentous bacteria in activated sludge after 
chlorine addition. A continuous-flow activated- 
sludge unit consisting of a 20-liter aeration basin 
with an integral clarifier was seeded with activated 
sludge culture from a wastewater treatment plant. 
The assessment of the activity of filamentous bac- 
teria involved the incubation of activated sludge 
with 2(p-iodopheny])-3-(p-nitrophenyl)-5-phenyl 
tetrazolium chloride, followed by staining with 
malachite green. Both cells and 2(p-iodopheny]l)-3- 
(p-nitrophenyl)-5-phenyl tetrazolium chloride-for- 
mazan crystals can be observed in prepared speci- 
mens by using bright field microscopy. This 
method allowed the distinction to be made be- 
tween inactive and actively metabolizing filaments 
after chlorine application to control the bulking of 
activated sludge. The procedure is simple, elimi- 
nates the use of epifluorescence, and allows the 
observation of inactive and active cells. (Baker- 
FRC) 
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REDUCTION OF CYTOTOXICITY IN VIRUS 
CONCENTRATES FROM ENVIRONMENTAL 
SAMPLES, 

Murray State Univ., KY. Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 5A. 
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SEWER RENEWAL BY PIPE INSERTION. 
For primary bibliographic entry see Field 8A. 
W82-06759 


REMOVAL OF TOXICANTS DURING DIRECT 
AND INDIRECT REUSE OF WASTEWATER 
EVALUATED BY MEANS OF A MAMMALIAN 
CELL CULTURE TECHNIQUE, 

National Inst. for Water Research, Pretoria (South 
Africa). 

R. Kfir, and O. W. Prozesky. 

Water Research, Vol 16, No 6, p 823-828, June, 
1982. 4 Fig, 1 Tab, 31 Ref. 


Descriptors: Water quality, *Reclaimed water, 
Drinking water, *Water reuse, *Wastewater ren- 
ovation, Water supply development. 


The quality of drinking waters originating from 
secondary effluents was investigated using the 
cloning efficiency technique. A comparison was 
made between direct and indirect reuse of 
wastewater in terms of their comparative efficien- 
cies in removal of toxicants. Indirect reuse of 
wastewater was tested by investigating a system in 
which secondary effluents are discharge into a 
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river flowing into an artificial reservoir. After con- 
ventional treatment, water from this reservoir was 
supplied as potable water. Direct reuse was tested 
by studying the removal of toxicants by the unit 
processes in a water reclamation plant. Various 
stages of both the direct and indirect reuse systems 
were tested in order to determine which stage 
resulted in the greatest removal of toxicants. Judg- 
ing from the results obtained by using the tissue 
culture cloning efficiency technique for testing 
both direct and indirect reuse of treated 
wastewater, both purification processes proved 
equally effective in removing most of the toxicants 
originally present in the secondary treated 
wastewater. The study suggests that reclamation of 
wastewater for direct reuse in arid regions can 
solve the problem of water shortages without in- 
creasing the health hazard to the consumer. 
(Baker-FRC) 

W82-06768 


THE KINETICS OF HEXAVALENT CHROMI- 
UM REDUCTION BY METALLIC IRON, 
Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

J. P. Gould. 

Water Research, Vol 16, No 6, p 871-877, June, 
1982. 10 Fig, 2 Tab, 8 Ref. 


Descriptors: *Wastewater treatment, *Chromium, 
Industrial wastes, Cooling towers, *Kinetics, 
Chemical reactions, *Iron, Chemical reduction, 
Oxidation-reduction potential. 


The use of metallic iron as a reductant for Cr(VI) 
is reported. Metallic iron reacted efficiently with 
Cr(VI) under acid conditions in a complex reac- 
tion. Reaction kinetics were 0.5 order in both 
hydrogen ion and hexavalent chromium and first 
order in iron surface area. Since the iron consumed 
is proportional to the Cr(VI) concentration, careful 
system design will obviate the need for measuring 
and dispensing various treatment chemicals. Sub- 
stantially less iron is needed to reduce a given 
quantity of Cr(VI) than would be the case for 
Fe(2+). In effect, each iron molecule provides 1.5- 
2.5 electrons in the reduction rather than the single 
electron available from the ferrous iron. The 
highly efficient utilization of iron in the reduction 
suggests that hydrogen generated during iron dis- 
solution may be acting as a reductant for the 
Cr(VI). Since iron utilization efficiency improves 
as Cr(VI) concentration increases, such a treatment 
system implies that a significant advantage will be 
associated with segregation of high concentration 
Cr(VI) bearing wastes. The resulting effluent con- 
taining ferric ion and the relatively non-toxic chro- 
mic ion might be usable as a coagulant where 
needed. (Baker-FRC) 

W82-06771 


FATE OF PATHOGENS IN THERMOPHILIC 
AEROBIC SLUDGE DIGESTION, 

Cornell Univ., Ithaca, NY. Dept. of Agricultural 
Enginerring. 

R. M. Kabrick, and W. J. Jewell. 

Water Research, Vol 16, No 6, p 1051-1060, June, 
1982. 4 Fig, 4 Tab, 38 Ref. 


Descriptors: *Pathogens, *Sludge digestion, *Di- 
gested sludge, Bacteria, Coliforms, Viruses, Para- 
sites, Wastewater treatment, Salmonella, Pseudo- 
monas, Anaerobic digestion, Thermophilic diges- 
tion, Mesophilic digestion. 


The effect of two types of sludge digestion on 
pathogen survival was studied in two full-scale, 
continuous systems: autoheated aerobic thermophi- 
lic digestion and conventional mesophilic anaero- 
bic digestion. The aerobic digester was operated at 
45-65 C and variable loading conditions. the anaer- 
obic digester was operated at a constant tempera- 
ture of 35 C and constant loading rates. Mean 
bacterial counts per 100 ml of wet sludge were: 
feed sludge, 37 million fecal coliforms and 27 mil- 
lion fecal streptococci; anaerobic sludge, 840,000 
fecal coliforms and 930,000 fecal streptococci; and 
aerobic sludge, 18,000 fecal coliforms and 82,000 
fecal streptococci. The aerobic digester reduced 
Salmonella sp. to nondetectable levels and pseudo- 
monads to lower levels except for one sampling 


date on which the digester was operating poorly. 
The anaerobic digester reduced Salmonella sp. and 
pseudomonads less efficiently. The aerobic digester 
reduced viruses to the nondetectable level, and the 
anaerobic reduced viruses as much as 98.6%. The 
aerobic process did not completely eliminate para- 
sitic ova, but it was more effective than the anaero- 
bic process. The thermophilic aerobic digester can 
be improved by using series-fed reactors or se- 
quencing batch units to compensate for inadequate 
temperatures during start-up or shut-down. 
(Cassar-FRC) 
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AN OVERVIEW OF THE U.S. ENVIRONMEN- 
TAL PROTECTION AGENCY’S STORM AND 
COMBINED SEWER PROGRAM COLLEC- 
TION SYSTEM RESEARCH, 

Municipal Environmental Research Lab., Edison, 
NJ 


For primary bibliographic entry see Field 5G. 
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EFFECT OF CARBON-OXYGEN AND 
CARBON-SULFUR SURFACE COMPLEXES 
ON THE ADSORPTION OF MERCURIC 
CHLORIDE IN AQUEOUS SOLUTIONS BY 
ACTIVATED CARBONS, 

Universidad Nacional de Educational a Distancia, 
Madrid (Spain). 

J. de D. Lopez-Gonzales, C. Moreno-Castilla, A. 
Guerrero-Ruiz, and F. Rodriguez-Reinoso. 

Journal of Chemical Technology and Biotechnol- 
ogy, Vol 32, No 5, p 575-579, May, 1982. 2 Fig, 1 
Tab, 9 Ref. 


Descriptors: *Carbon, *Adsoprtion, *Wastewater 
treatment, *Mercuric chloride, Chlorides, Acidity, 
*Activated carbon, Water treatment, Temperature 
effects. 


The adsoprtion of mercuric chloride from aqueous 
solution onto activated carbons previously treated 
to introduce carbon-oxygen and carbon-sulfur sur- 
face complexes was studied to determine their 
effect on the adsorptive capacity of the original 
carbons. The findings demonstrated that the exist- 
ence of hydroquinone, phenolic and hydrosulfide 
groups on the surface of the carbon caused reduc- 
tion of Hg(II) to Hg(I). However, there was an 
increase in the adsorption of Hg(II) when sulfide 
or hydrowulfide groups were present on the sur- 
face of the carbon. The effect of the pH of the 
solutions on mecuric chloride adsorption was also 
studied. When the pH was changed from 1 to 7 the 
adsorption of mercuric chloride by the activated 
carbons was enhanced. (Baker-FRC) 

W82-06788 


ELECTROPLATING AND CYANIDE WASTES, 
Virginia Poly.chnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

W. R. Knocke, and J. Kunjur. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6 p 733-737, 
June, 1982. 45 Ref. 


Descriptors: *Literatuure reviews, *Electroplat- 
ing, *Metal-finishing wastes, *Cyanide, wastes, In- 
dustrial wastewater, *Wastewater treatment, 
Metals, Heavy metals, Regulations, Chemical pre- 
cipitation, Sludge dewatering, Sludge disposal, 
Chromium, Copper, Nickel, Zinc, Membrane proc- 
esses, Wastewater analysis, Ozonation, Aeration, 
*Reviews. 


A review of recent literature on electroplating and 
cyanide wastes included several topics: regulatory 
aspects, heavy metals treatment and recovery, cya- 
nide detection and treatment, and sludge treatment 
and disposal. In general, effluent standards became 
less stringent and more flexible during 1981. Some 
compliance dates were extended, and pretreatment 
standards for electroplaters generating less than 
38,000 liters per day of waste flow were estab- 
lished. Many papers concerned heavy metals treat- 
ment. Among the newer or better methods men- 
tioned were carbonate precipitation, soluble sulfide 
precipitation, amine ligands for Cu and Ni precipi- 
tation, sodium hydroxide precipitation, sodium 


borohydride, electrocoagulation, reverse osmosis, 
ultrafiltration, and adsorption on a confined soil 
bed. Developments in cyanide determination in- 
cluded the use of sodium ethylenediamine tetraace- 
tic acid for masking interfering ions, polarographic 
methods for low levels (< 0.1 mg per titer) of 
cyanide, and automatic monitoring of cyanide and 
other wastewater constituents. Cyanide waste 
treatment methods discussed were high tempera- 
ture and high pressure hydrolysis to convert cya- 
nide to ammonia and formate, use of iron sulfide 
compounds, percolation through mixed pyrrhotite- 
pyrite, oxygen/hydrogen catalytic treatment, fixed 
bed columns containing ceramic material or graph- 
ite, ozonation, and hydrolytic assist extended aer- 
ation. Sludge treatment and disposal innovations 
were a new silicate material for concentrating 
sludge, use of sludge as an admixture for concrete, 
metals immobilization by acid fixing in a propri- 
etary siliceous polymer and _ solidification in 
cement, and immobilizing chemicals such as lanth- 
anum compounds, Magnesium chromate, ferrite 
sludges, and a carbonate/silicon oxide mixture. 
(Cassar-FRC) 
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STEEL INDUSTRY WASTES, 

pre Centre for Inland Waters, Burlington (On- 
tario). 

D. T. Vachon, J. W. Schmidt, and N. W. 
Schmidtke. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 729-733, 
June, 1982. 61 Ref. 


Descriptors: *Steel industry, wastes, *Literature 
reviews, *Metal-finishing wastes, *Industrial 
wastes, *Reviews, *Wastewater treatment, Coke, 
Biological treatment, Water reuse, Nitrification, 
Thiocyanates. 


A review on the characteristics and treatment of 
steel industry wastes included general papers and 
reports on coke production, iron and steel making 
and forging, pickling operations, and metal finish- 
ing processes. An additional $10 billion in pollution 
control equipment is projected for this industry by 
1989. As effluent limitations become more strin- 
gent, the cost effectiveness of control measures 
decreases. Recycling and recirculation are becom- 
ing increasingly important. Research on 
wastewater from coke production effluents con- 
cerned alkaline chlorination with filtration and 
dechlorination, thiocyanate removal by ion ex- 
change, ozonation, treatment with long chain qua- 
ternary amines to remove iron cyanides, stripping 
in a distillation tower, removal of oil and grease 
with coagulation/flocculation/dissolved air flota- 
tion/caustic soda treatment, biological treatment, 
biological nitrification, use of activated carbon in 
nitrification/denitrification, and mixing at 10% 
with municipal wastewater. Several processes 
were successful in treating blast furnace gas clean- 
ing wastewater, steel manufacturing wastewater, 
pickling effluents, and metal processing 
wastes.(Cassar-FRC) 

W82-06799 


SYNTHETIC FUEL EFFLUENTS, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

M. F. Torpy, and E. L. Stover. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 726-729, 
June, 1982. 2 Tab, 30 Ref. 


Descriptors: *Literature reviews, *Oil shale, *Syn- 
thetic fuels, *Coal gasification, *Reviews, Fuel, 
Toxicity, Water pollution effects, Wastewater anal- 
ysis, Biological treatment, Tar sands, Waste dispos- 
al, Fate of pollutants, *Wastewater treatment. 


A review of synthetic fuel effluents and their 
impact on water quality reveals that several meet- 
ings and symposia included information on this 
subject. Several waste stream treatment methods 
were mentioned--a separate biological nitrification 
unit to handle high thiocyanate levels, ammonia 
stripping, solvent extraction, and wet air oxidation. 
Coal liquefaction products were more toxic to 





fresh water algae than shale oil products and petro- 
leum products. Topics in the field of oil shale and 
tar sands were studies: the wet scrubbing system; 
water reuse options; adsorption of retort water by 
soil; chemical characterization of effluents, up to 
238 constituents identified; methods of determining 
ammonia; mobility of trace elements; treatment of 
wastewater by biological treatment, reverse osmo- 
sis, or evaporation; mutagenicity of effluents; solids 
disposal problems; migration of organic constitu- 
ents through the soil; and vegetative stabilization 
of retorted shales. (Cassar-FRC) 
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PETROLEUM PROCESSING WASTES, 
Oklahoma State Univ., Stillwater. School of Civil 
Engineering. 

E. L. Stover, and M. F. Torpy. 

Journal of the Water Pollutin Control Federation 
(Literature Review Issue), Vol 54, No 6, p 723-726, 
June, 1982. 52 Ref. 


Descriptors: *Literature reviews, *Oil refineries, 
*Hydrocarbons, *Industrial wastes, *Wastewater 
treatment, Petroleum products, Oil industry, Oil 
wastes, Organic compounds, Membrane processes, 
Oil shale, Activated carbon, Coagulation, Land 
disposal, Sludge, Water polution prevention, *Re- 
views. 


Recent work on the environmental effects and 
treatment of petroleum processing wastes was re- 
viewed. Characterization of wastewater effluents 
showed that priority pollutants were associated 
with certain products and processes that use cer- 
tain precursors and generic process combinations. 
Sour condensates from conventional crude oil 
cracking produced straight chain alkanes, and pyri- 
dines and anilines were present in shale oil sour 
condensates. Heavy metal levels were low in most 
process effluents. The oil/water separation tech- 
niques data base has been updated by the American 
Petroleum Institute to include 166 citations. New 
papers in this field concerned the use of floccula- 
tion and flotation, electrochemical purification, 
electroflotation-coagulation, and an _ emulsion 
breaker/alum system. Biological wastewater treat- 
ment plants at several refineries were described. 
Special topics included carbon dioxide treatment 
of spent alkalis in refinery wastewater to decrease 
phenols and sulfur compounds and use of activated 
carbon. Several papers discussed the special prob- 
lems of shale oil wastewater. Methds of protecting 
streams and groundwater in tar sands regions in- 
cluded monitoring, toxicity testing, and spill pre- 
vention. Petroleum refinery wastewaters were also 
treated by several membrane processes. Sludges 
were handled by solidification with hydrophobi- 
cally adjusted Ca-containing chemicals, reuse in 
sealants and roofing or as fuel, and land disposal 
and microbial degradation. (Cassar-FRC) 
W82-06801 


CHEMICALS AND ALLIED PRODUCTS, 

Union Carbide Corp., South Charleston, WV. 

T. W. Siegrist. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 737-749, 
June, 1982. 152 Ref. 


Descriptors: ‘*Literature reviews, *Chemical 
wastewater, ‘*Industrial wastewater, *Organic 
compounds, *Reviews, Wastewater treatment, Ac- 
tivated carbon, Adsorption, Phenol, Polychlori- 
nated biphenyls, Chlorinated hydrocarbons, Incin- 
eration, Biodegradation, Pesticides, Physiocoche- 
mical treatment, Metals, Oxidation, Surfactants, 
Activated sludge process, Biological treatment, 
Drugs, Encapsulation, Nitrification, Microorgan- 
isms, Ultrafiltration, Membrane processes. 


A review of recent literature on wastewater treat- 
ment in the chemical industry was organized ac- 
cording to product type and type of treatment 
(source, biological, and physical/chemical). For 
treating phenol and mixtures the following tech- 
niques were tried: anaerobic granular activated 
carbon bioreactors, anaerobic fixed-film bioreac- 
tors packed with granular activated carbon, 
carbon-sulfur compounds, liquid membranes, elec- 
trochemical oxidation, and horseradish peroxidase 
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and hydrogen peroxide. Polychlorinated biphenyls 
and related chlorinated compounds were degraded 
or removed by incineration, chemical dechlorina- 
tion, ultraviolet-ozone treatment, ultraviolet-light 
irradiation, polyurethane foam filtration, a particu- 
late elastromeric polymer, algae, and microorgan- 
isms. Pesticides production wastewaters were 
treated by microbial degradation and a variety of 
chemical techniques specific to the nature of the 
wastewater. In addition papers on treatment of 
wastewaters from paint and ink plants, pharmaceu- 
tical manufacture, chlorinated organic wastes, de- 
tergent manufacture, and dozens of miscellaneous 
organic chemicals were summarized. Many waste 
products were recovered, some for sale, from 
process streams, for example, recovery of naphtha- 
lene hydrocarbons from petrochemical wastewater 
by adsorption on activated carbon and recovery of 
dispersed elemental Hg used as the oxide as a 
catalyst in vinyl acetate production by treatment 
with hydrazine hydrate. Biological treatment, es- 
pecialiy with adapted activated sludges, was used 
for many chemicals. Powdered activated carbon, 
closed pure oxygen systems, and genetically-engi- 
neered microorganisms were among the modifica- 
tions to the activated sludge process. Many studies 
were done on the factors affecting the activated 
sludge process. (Cassar-FRC) 
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SIMPLIFIED CLARIFIER AXES TREATMENT 
STAGES, 

World Water, Vol 5, No 5, p 22-23, 25, May, 1982. 
6 Fig. 


Descriptors: *Clarification, *Oxidation ditches, 
*Biological treatment, *Wastewater treatment, 
Little Blue Valley Sewer District, Jackson County, 
*Missouri, Pilot tests, Design criteria, Land appli- 
cation, Aeration, Aerobic digestion, Dewatering, 
Sludge disposal. 


The Little Blue Valley Sewer District biological 
sewage treatment plant in Jackson County, Mis- 
souri, was ranked as one of 1982’s ten outstanding 
engineering achievements by the National Society 
of Professional Engineers. The 5000 cu m per day 
pilot plant uses only 6 of 13 originally planned 
treatment components to reduce costs to a mini- 
mum. The unconventional process comprises 
screening, oxidation ditch with integral clarifica- 
tion device, sludge waste pump, aerobic digester 
with integral clarification device, sludge dewater- 
ing, and land application. The heart of the simpli- 
fied system is an intrachannel clarification device 
which eliminates the secondary clarifier and the 
secondary return sludge pump and piping. A sec- 
tion of the oxidation ditch opposite the aerator is 
deepened and partially blocked to force the normal 
ditch flow downwards, creating a quiescent zone 
for clarification. V-section cross pieces isolate the 
quiescent zone from the normal mixed liquor flow 
beneath, allowing mixed liquor to pass upward 
through the sections. Sludge falls back into the 
mixed liquor flow. Effluent is drawn from near the 
surface of the quiescent zone. Further experience 
showed that the grit removal step was also unnec- 
essary. Average effluent BODS is 10-25 mg per 
liter with detention times as low as 6 hours. 
(Cassar-FRC) 
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THE REMOVAL OF MIXTURES OF METALS 
BY AN ADSORBING COLLOID FOAM FLOTA- 
TION PILOT PLANT, 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

G. T. McIntyre, J. J. Rodriguez, E. L. Thackston, 
and D. J. Wilson. 

Separation Science and Technology, Vol 17, No 5, 
p 683-693, April, 1982. 1 Fig, 3 Tab, 10 Ref. 


Descriptors: *Flotation, *Metals, *Foam separa- 
tion, *Separation techniques, Industrial wastewater 
treatment, *Wastewater treatment, Zinc, Copper, 
Chromium, Heavy metals, Adsorption, Sodium 
lauryl sulfate, Surfactants, Flocculation, Aluminum 
hydroxide, Ferric hydroxide, Economic analysis, 
Costs, Lime, Chemical precipitation. 


A foam flotation pilot plant removed Cu(+ + +), 
Zn(+ +), and Cr(3+) from a simulated industrial 
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wastewater containing 20 mg per liter each of 
these ions. At optimal conditions the residual levels 
of the ions were: Cu, < 1 mg per liter; Zn, 0.5 mg 
per liter; and Cr, 0.2 mg per liter. Hydraulic load- 
ing rates were 6.9 cu m per sq m per hour; air flow 
rate, 14 N cu m per sq m per hour; pH, 7.0-8.0; 
Fe(3+) as a flocculant, 100-115 mg _ per liter; 
Al(3+) as a flocculant, 75-100 mg per liter; and 
sodium lauryl sulfate foaming agent, 25-30% of 
total Fe and Al dose by ——_ Economic analysis 
showed that adsorbing foam flotation could 
remove metals at a cost of 51 cents per 1000 liters 
vs. 60 cents per 1000 liters for a lime precipitation 
plant. This did not include the expensive filtration 
step and the 8 times greater area required for the 
lime precipitation process. (Cassar-FRC) 
W82-06821 


REMOVAL OF ZINC BY ADSORBING COL- 
LOID FOAM FLOTATION: PILOT PLANT 
STUDY, 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

G. McIntyre, J. J. Rodriguez, E. L. Thackston, 
and D. J. Wilson. 

Separation Science and Technology, Vol 17, No 5, 
p 673-682, April, 1982. 3 Fig, 6 Tab, 15 Ref. 


Descriptors: *Flotation, *Foam separation, *Sepa- 
ration techniques, *Metals, *Zinc, Copper, Alumi- 
num hydroxide, Hydraulic loading, Heavy metals, 
Industrial wastewater treatment, *Wastewater 
treatment, Adsorption, Sodium lauryl] sulfate, Sur- 
factants, Flocculation. 


A foam flotation pilot plant removed zinc from a 
simulated industrial wastewater containing 20 mg 
per liter Zn(++). Effluent Zn concentrations 
were below | mg per liter when the following 
optimum parameters were used: pH, 7.5-7.8; 
Al(3+) as aluminum hydroxide, 100 mg per liter; 
sodium lauryl sulfate surfactant, 30-40 mg per liter; 
hydraulic loading rate, 6.9-13.8 cu m per sq m per 
hour; and air flow rate, 12-13 N cu m per sq m per 
hour. Optimum Al(3+) dose depended on the in- 
fluent Zn(+ +) concentrations. To produce efflu- 
ent Zn(+ +) concentrations of < 1 mg per liter, a 
50 mg per liter Al(3+) dose was sufficient for 
influent Zn(+ +) of 10 mg per liter concentration, 
and 150 mg per liter Al(3+) was necessary for 
influent Zn(+ +) of 30 mg per liter. Substituting 
Fe(OH)3 for Al(OH)3 and Cu(+ +) for Zn(+ +), 
trends were similar but residual Cu(++) was 
lower. Increasing ionic strength above 0.05M was 
detrimental to Zn(+ +) removal. (Cassar-FRC) 
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CONTINUOUS DENTRIFICATION BY IMMO- 
BILIZED CELLS (DENITRIFICATION EN 
CONTINU A L’AIDE DE MICROORGAN- 
ISMES IMMOBILISES SUR DES SUPPORTS 
SOLIDES), 
Departemeni 
(France). 

M. Vossoughi, M. Laroche, J. M. Navarro, G. 
Faup, and A. Leprince. 

Water Research, Vol 16, No 6, p 995-1002, June, 
1982. 8 Fig, 4 Tab, 23 Ref. 


de Genie Biochimique, Tolouse 


Descriptors: *Denitrification, *Wastewater treat- 
ment, Nitrates, Nitrogen, Nitrification, Kinetics, 
Chemical reactions, Colorimetry, *Biological 
wastewater treatment, Pseudomonas, Bacteria. 


A study of biological denitrification by immobi- 
lized cells is described. Nitrates are reduced in 
sterile solutions by Pseudomonas aeruginosa immo- 
bilized in a fixed bed reactor, and in synthetic 
wastewater by mixed cultures immobilized in a 
fluidized bed reactor. The fixed bed reactor was a 
Plexiglas column filled with corn stovers. Nitrates 
and nitrites were determined by a colorimetric 
method. The reactor efficiency remained constant 
for over 40 days. Nitrates and nitrites were meas- 
ured inside the reactor for flow varying from 2 to 
16 ml/minute. Reductions of nitrates and nitrites 
seem to be two first-order reactions, and the con- 
stant rate increases with flow rate. The fluidized 
bed reactor used was a Plexiglas column filled with 
earthenware. The reduction of nitrates and nitrites 
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again appeared as two first-order reactions, and the 
constant rate values, higher than in fixed bed reac- 
tors, increased with flow. The reactor was more 
greatly affected by a flow shift than by a nitrate 
concentration shift in fresh medium; the biomass 
bound to the carrier was about 76 mg of dry 
matter/g of earthenware. The fluidized bed 
column was able to reduce 560 mg of nitrate 
nitrogen/hr/liter of empty reactor, with a liquid 
retention time of less than 3 minutes. (Baker-FRC) 
W82-06830 


THE EFFECT OF INCREASED NICKEL ION 
CONCENTRATIONS ON MICROBIAL POPU- 
LATIONS IN THE ANAEROBIC DIGESTION 
OF SEWAGE SLUDGE, 

York Univ. (England). Dept. of Biology. 

N. V. Ashley, M. Davies, and T. J. Hurst. 

Water Research, Vol 16, No 6, p 963-971, June, 
1982. 8 Fig, 2 Tab, 16 Ref. 


Descriptors: *Anaerobic digestion, *Nickel, Mi- 
croorganisms, *Biological treatment, Digestion, 
Biodegradation, Anaerobic conditions, Sludge di- 
gestion, Activated sludge process, *Wastewater 
treatment, Water pollution effects, Metals, Heavy 
metals. 


The effects of increased nickel ion concentrations 
on physiological groupings of microorganisms 
were examined to determine the toxic effects upon 
the degradative populations of bacteria in an anaer- 
obic digester and to estimate a realistic toxic level 
of nickel in a population of organisms adapted to it 
by prolonged exposure at relatively low concentra- 
tion. The concentration of dissolved nickel re- 
mained low (0.35 to 1.1 mg/liter) following addi- 
tion of nickel at 25 and 50 mg/liter to the digester 
feed, presumably due to much of the nickel being 
present as the sparingly soluble sulfide or other- 
wise bound. At progressively higher additions 
(100, 150 and 250 mg/liter) the dissolved nickel 
increased substantially, probably due to a depletion 
in the available sulfide levels caused by the earlier 
nickel addition. The maximum dissolved nickel 
level obtained was 15 mg/liter. The nickel had 
exerted appreciable toxicity below this concentra- 
tion. The nickel level in the control digester never 
exceeded 0.2 mg/liter. There appeared to be only a 
slight increase in relative numbers of acid produc- 
ing organisms in the digester at low nickel addi- 
tions, more so at a level of 50 mg/liter. The 
populations of amylolytic bacteria exhibited an ini- 
tial increase in relative number with changes in 
nickel additions, followed by a decrease in number. 
Apart from these growth-stimulating effects at ini- 
tial addition, the major effect of nickel was io 
lower the amylolytic bacterial populatic n to a level 
below that of the control digester. The populations 
of proteolytic organisms were generally higher in 
the nickel challenged digester than in the control. 
A marked increase in the proleolytic population 
was found with the addition of 100 mg/liter of 
nickel, after which the population decreased, only 
to increase again under the influence of a further 
nickel increase. Nickel apparently favors a degra- 
dative population of bacteria primarily adapted to 
amino acid fermentation and inhibits carbohydrate 
metabolism in a population of proteolytic and amy- 
lolytic bacteria. (Baker-FRC) 
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BASIC STUDIES ON CARBON DIOXIDE/AIR 
CONTROL SYSTEM FOR ACTIVATED 
SLUDGE PROCESSES, 

Hitachi Ltd., Ibaragi (Japan). 

S. Nogita, S. Watanabe, and K. Baba. 

Water Research, Vol 16, No 6, p 1017-1024, June, 
1982. 14 Fig, 6 Tab, 4 Ref. 


Descriptors: *Activated sludge process, 
*Wastewater treatment, *Carbon dioxide, Oxygen, 
Dissolved oxygen, Sludge, Municipal wastewater, 
Aeration tanks. 


Basic facts about the production of carbon dioxide 
by activated sludge in an aeration tank are summa- 
rized, and the experimental results obtained with a 
carbon dioxide/air control system are reported. A 
continuous-flow-type apparatus was used to gather 
the data. Under the given conditions of the experi- 


ment the composition of the inflow and the air 
flow rate had little effect on the carbon dioxide 
production rate of activated sludge, and the carbon 
dioxide production rate was a function of the or- 
ganic load. Since the organic load change caused a 
change in the carbon dioxide production rate in 
minutes instead of hours, a carbon dioxide/air con- 
trol system in an activated sludge pilot plant was 
used to study carbon dioxide production. A con- 
trol system was developed which effectively stabi- 
lized the carbon dioxide concentration. It was con- 
cluded that a carbon dioxide/air control system 
that can maintain a dissolved oxygen concentration 
within 0.5 mg/liter of a selected value functions in 
the same way as a dissolved oxygen/air control 
system, when exhausted air is analyzed in the 
former system. The system tested maintained the 
carbon dioxide concentration within 0.000.5 vol% 
of a selected value with a typical diurnal sewage 
flow rate pattern and maintained the dissolved 
oxygen content in mixed liquor within 0.4 mg/liter 
of a selected value. (Baker-FRC) 

W82-06833 


EFFECT OF THE PAPER INDUSTRY ON 
WATER QUALITY OF THE LOWER FOX 
RIVER, 

California Inst. of Tech. Pasadena. Dept. of Envi- 
ronmental Engineering Science. 

P. S. K. Leung, and N. J. Sell. 

Water Resources Bulletin, Vol 18, No 3, p 495-502, 
June, 1982. 3 Fig, 8 Tab, 12 Ref. 


Descriptors: *Water quality, *Pulp and paper in- 
dustry, *Pulp wastes, Industrial wastes, Fox River, 
*Wisconsin, Water pollution sources, Water pollu- 
tion control, Biological oxygen demand, Suspend- 
ed solids, Dissolved oxygen, Toxicity, Organic 
chemicals, *Wastewater treatment, Primary 
wastewater treatment, Secondary wastewater 
treatment. 


Eighteen paper mills, producing greater than 5300 
tons of paper per day, located along the Lower 
Fox River, Wisconsin, were asked to participate in 
a study of the effectiveness of the waste treatment 
methods each employed. Nine plants agreed to 
participate. On-site visits were made and discus- 
sions held with appropriate management and oper- 
ating personnel. Technical data regarding the gen- 
eral operation of the plant, water pollutants, and 
methods for primary and secondary treatment 
were included in the study. In general the paper 
companies without any pulping processes or which 
produce relatively small quantities of paper per 
day either install only the primary treatment 
system or send the waste stream to a nearby mu- 
nicipal system. Companies with pulping processes 
or large quantities of paper being produced usually 
also install a secondary treatment system. Primary 
treatment is basically a settling pond. The overall 
efficiencies of these primary treatment systems are 
about 95% and 30-55% for removing suspended 
solids and BOD, respectively. Secondary treat- 
ment in all cases consisted of activated sludge 
systems, including an aeration tank where most of 
the microbiological activity occurs and a second- 
ary clarifier where the activated sludge settles out. 
The maximum temperatures of the discharges 
reached 110 F, although most effluents ranged 
from 70 to 90 F. All plants discharged only about 
40-50% of the allowable suspended solids. Similar- 
ly, most discharged less than 50% of the allowable 
D. Even so, the water quality of the river, 
particularly as regards dissolved oxygen, remains 
unsatisfactory at times. Several types of regulatory 
changes are possible. Flow and temperature related 
permits would probably be the most effective in 
improving DO levels, but would also be the most 
difficult to comply with. (Baker-FRC) 
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COMPARISON OF METHODS FOR RECOV- 
ERING INDIGENOUS VIRUSES FROM RAW 
WASTEWATER SLUDGE, 

Health Effects Research Lab., Cincinnati, OH. 

For primary bibliographic entry see Field 5A. 
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URBAN RUNOFF AND COMBINED SEWER 
OVERFLOW, 


Calocerinos and Spina Co., Liverpool, NY. 

P. E. Moffa, S. D. Freedman, E. M. Owens, R. 
Field, and C. Cibik. 

Journal of the Water Pollution Control Federation, 
(Literature Review Issue). Vol 54, No 6, p 675-677, 
June, 1982. 32 Ref. 


Descriptors: *Literature reviews, *Urban runoff, 
*Combined sewer overflows, *Storm water, *Re- 
views, Model studies, Detention basins, Water 
management, Storm wastewater, Wastewater treat- 
ment, Rainfall, Monitoring, Water quality, Trace 
metals, Copper, Lead, Zinc, Settleable solids. 


A review of urban runoff literature dealt with 
characteristics, impacts on receiving waters, con- 
trol, treatment, and management. The great vari- 
ability of storm water quality was handled by some 
simplified modeling and monitoring techniques and 
other methods of estimating pollutant levels and 
impact on receiving waters. Snowmelt was lower 
in nutrients, but higher in total solids, oil and 
grease, and colloidal material, than was rainfall 
runoff. It was estimated that combined sewer over- 
flows and surface runoff contribute 30% of BOD 
and 74% of suspended solids discharged from mu- 
nicipal sources. Models and planning methods 
were also developed for aiding in design of storm 
water storage and treatment systems. Treatment 
considerations included underground circulation 
systems, facultative lagoons, biological treatment, 
sewer flushing, polymer injection, flow regula- 
tions, and upstream storage. In settleability tests 
hydrocarbon, lead, and total suspended solids were 
reduced by 70% over 32 hours; BOD, Cu, and Ni 
settled more slowly, 20-50% in the same time; and 
Zn settled the slowest. Methods of estimating flow 
rates for managing storm water flows included use 
of digital recording weather radar, computer based 
models, and statistical techniques. (Cassar-FRC) 
W82-06914 


TEXTILE WASTES, 
Krebs (Paul B.) and Associates, Inc., Birmingham, 
AL 


J. F. Judkins, Jr. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 702-704, 
June, 1982. 25 Ref. 


Descriptors: ‘*Literature reviews, *Industrial 
wastewater, *Textile mill wastes, *Dyes, 
*Wastewater treatment, *Reviews, Wool scouring, 
Polymers, Ultrafiltration, Membrane processes. 
Textiles, Fabrics, Wool, Dye industry wastes, 
Ozonation, Activated sludge process, Flocculation, 
Chetnical coagulation. 


Recent literature on treatment and disposal of tex- 
tile wastes described processes for handling dyeing 
wastewaters, wool scouring effluents, synthetic 
fiber wastewaters, and polymeric sizing agents. 
Good results were obtained from unspecified tex- 
tile wastewaters by alum coagulation, followed by 
activated sludge treatment and by powdered acti- 
vated carbon treatment. Dyeing wastewaters were 
successfully treated with alum and organic poly- 
mers, ozonation (acid and direct dyes), recovery of 
dyes without changing their chemical nature, elec- 
trochemical treatment of acid monoazo dyes, and 
landfilling of concentrated dyes with hypochlorin- 
ation of dilute dye effluents. Techniques used for 
wool scouring effluents were a horizontal decanter 
centrifuge with addition of bittern flocculant or 
MgCl2; a hot acid flocculation process; solvent 
extraction of wool wax from dewatered sludge; 
activated sludge process; a Humboldt Si-1 decant- 
er; a physical-chemical process consisting of chlor- 
ination, electrocoagulation/flotation in acid, neu- 
tralization and further flotation; and separation of 
waste streams to reduce the organic load to the 
biological treatment process. Several synthetic 
fiber plants initiated recycling of wastes treated by 
coagulation/filtration/adsorption/ozonation, acti- 
vated carbon adsorption, or flotation. Ultrafiltra- 
tion was effective in recovery of polymeric sizing 
agents. Zirconium oxide, cellulose acetate, and po- 
lyamide membranes were considered. Water reuse 
treatments for polymer size recovery included 
high-temperature ultrafiltration, hypofiltration, and 
coagulation with recovered salt solutions. Kapron 





and nylon-548 production wastes were polymer- 
ized to form glue-type polymers with excellent 
adhesion properties. (Cassar-FRC) 

W82-06916 


FERMENTATION INDUSTRY, 
Notre Dame Univ., IN., DepT. of Civil Engineer- 


ing. 

SC. Chiesa, R. L. Irvine, and J. F. Manning, Jr. 
Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 695-700, 
June, 1982. 70 Ref. 


Descriptors: *Literature reviews, *Fermentation, 
*Industrial wastewater, *Wastewater treatment, 
*Reviews, Anaerobic digestion, Aerobic treatment, 
Biomass, Feeds, Methane, Drugs, Antibiotics, Fer- 
tilizers, Yeasts, Fuel. 


Recent work on treatment of fermentation wastes 
was reviewed. In addition to reuse, recycling and 
recovery techniques such as production of ethanol, 
methane, biomass, animal feed, fertilizers, and 
building materials, other treatment alternatives 
were proposed. Brewery wastewaters were treated 
with activated sludge and biological filters, dilu- 
tion with municipal wastewater, adsorption of 
heavy metal ions on immobilized tannin, the aer- 
oaccelator system (high-rate biological treatment), 
bacterial methods, pure oxygen activated sludge, 
and anerobic processes. Common biological treat- 
ment methods were successful in treating yeast 
factory wastewaters; high temperature and metal- 
lic catalysts were tried by one investigator. Several 
investigators characterized distillery wastes. Treat- 
ment methods included incineration, composting, 
extended aerobic biological treatment, anaerobic 
treatment (contact process and two-phase system), 
and the Anamet anaerobic/aerobic process. 
Winery wastewaters were purified by electro- 
chemical means or with yeast cells. Shock chlorine 
doses controlled excessive foaming and bulking in 
an activated sludge system. Pharmaceutical wastes 
were treated by a variety of methods depending on 
the nature of the pharmaceutical process: ammoni- 
um ions were removed by physical/chemical treat- 
ment with clinoptiolite; organic solvents, by Am- 
berlite resins; antibiotics, by coagulation with fer- 
rous sulfate and polyacrylamide and centrifugation 
or combustion; and tellurium oxide, by reduction 
with SnCl2 and coprecipitation with ferric hy- 
droxide. Several references dealt aerobic and/or 
anaerobic treatment of wastes. Removal efficien- 
cies of 26 priority pollutants were compared for 
several treatments, the best of which was activated 
sludge with added activated carbon. (Cassar-FRC) 
W82-06917 


FRUIT, VEGETABLE, AND GRAIN PROCESS- 
ING WASTES, 

Post, Buckley, Schuh and Jernigan, Inc., Orlando, 
FL. 


R. A. Morrell, and H. E. Schmidt, Jr. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 692-695, 
June, 1982. 32 Ref. 


Descriptors: *Literature reviews, *Food-process- 
ing wastes, *Fruit crops, *Vegetable crops, *Indus- 
trial wastewater, *Reviews, *Wastewater treat- 
ment, Biological treatment, Activated sludge proc- 
ess, Anerobic digestion, Lagoons, Wastewater la- 
goons, Filtration, Water pollution prevention, 
Land disposal, Grain crops, Canneries. 


Two books and an operations manual for biologi- 
cal treatment were among the new literature on 
food processing wastes. Several papers on treat- 
ment processes for a variety of food wastes includ- 
ed information on a lamella-type separator for re- 
moving suspended solids, a low-load activated 
sludge wastewater treatment plant for combined 
domestic and food wastes, and the application of 
land disposal techniques. Treatment systems de- 
signed for fruit wastes included a highly loaded 
two-stage stone media biofilter. Tomato waste 
treatments included a physical-chemical system 
with aeration and carbon filter bed, as well as 
spray irrigation, land application, and anaerobic 
digestion. For citrus wastes methane fermentation 
was discussed. The following processes and equip- 
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ment were developed for handling wastewaters 
from vegetable processing: a rotating drum screen 
for liquid-solid separation and a blancher using 
steam that produces one-tenth the volume of efflu- 
ent and one-fourth the BOD levels. For beet sugar 
wastewaters suggestions included Fe coagulation/ 
flocculation, vacuum filtration, treatment in a mu- 
nicipal plant after pretreatment, and irrigation with 
effluent. For potato wastewater use of a horizontal 
anaerobic filter with 90% BOD removal, 2 anaero- 
bic lagoons in parallel followed by anaerobic filter 
and aeration were considered. Controlled culture 
fermentation was successful in treatment of pickle, 
greens, olive, and bean processing liquids. An ex- 
perimental washer for greens produced lower pol- 
lutant levels than an industrial washing system. 
Olive processing wastes were composted in a tank 
containing soil. Bean-blanching wastes were treat- 
ed in anerobic fixed film reactors. (Cassar-FRC) 
W82-06918 


DAIRY WASTES, 

Kraft, Inc., Glenview, IL. 

J. C. Groenewold. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 700-702, 
June, 1982. 47 Ref.c 


Descriptors: *Literature reviews, *Dairy industry, 
*Food-processing wastes, *Industrial wastewater, 
*Reviews, Wastewater treatment, Regulations, 
Economic aspects, Legislation, Biological treat- 
ment, Lagoons, Fermentation, Membrane process- 
es, Land disposal, Wastewater disposal, Activated 
sludge process, Animal wastes, Bacteria. 


A review of the past year’s information on treat- 
ment of dairy wastes listed several general papers: 
the types of dairy wastewater treatment in Poland; 
literature reviews, including pollution from milk 
losses (considered trivial), and sampling and flow 
measuring techniques. Other general subjects in- 
cluded combined municipal-dairy effluent treat- 
ment and the unit processes of an ideal dairy waste 
treatment system. Among the papers on regula- 
tions, legislation, and economics, several favored 
land applicatiion. Whey disposal options included 
fermentation, land disposal by spraying, animal 
feed production, extraction of lactose and other 
useful components, and reverse osmosis followed 
by evaporation or ultrafiltration. Several case his- 
tories were described. The nutrient application in 
long-term land disposal should not exceed the nu- 
trient amounts removed as forage. A_biospiral 
system and drum filter tertiary treatment unit for 
creamery effluent reduced BOD to 3 mg per liter. 
Other treatment systems in actual use were anaero- 
bic-aerobic lagoons, bacterial bed treatment using a 
variety of media, extended aeration, and physical- 
chemical treatment. Research efforts involved 
combined farm waste-milk waste lagooning, a ro- 
tating biological contactor, a multistage bubble 
separator, pretreatment and discharge into the mu- 
nicipal system, enzymatic prehydrolysis (unsuc- 
cessful), the effect of light wavelength on bacterial 
production of ethanol, characterization of various 
dairy wastes, and isolation of a new bacteria from 
dairy waste activated sludge. (Cassar-FRC) 
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ANAEROBIC PROCESSES, 

Institute of Gas Technology, Chicago, IL. 

K. F. Fannin, J. R. Conrad, V. J. Srivastava, D. E. 
Jerger, and D. P. Chynoweth. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 612-623, 
June, 1982. 1 Tab, 130 Ref. 


Descriptors: *Literature reviews, *Anaerobic con- 
ditions, *Reviews, Agricultural wastes, Digestion, 
Anaerobic digestion, *Wastewater treatment, Mu- 
nicipal wastewater, Industrial wastes, Bacteria, Mi- 
crobiological studies, Methanogenesis, Design cri- 
teria, Economic aspects. 


Recent research in the area of anaerobic processes 
is cited in this literture review. Reviews published 
dealing with the entire subject included works on 
the status of work in the United States on biomass 
and waste-to-energy processes and various digester 
types used in European farm anaerobic digestion 
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before 1970. In the area of microbiology papers 
dealing with classification and characterization in- 
cluded efforts made toward the isolation of a fila- 
mentous, facultative anaerobic microorganism 
which attached lignified tissue in forage grasses, on 
the diversity of microorganisms involved in cellu- 
lose fermentation, and on the electrical potential 
and intracellular pH of two methanogenic bacteria. 
Microbiology papers also dealt with cellulose hy- 
drolysis, acidogenesis, and methanogenesis. Proc- 
ess stability was considered in studies dealing with 
acid and alkaline phosphatase activity used as bio- 
chemical predictors of digestor failure. Process 
optimization research dealt with general method- 
ology, attached-film reactors, sludge bed reactors, 
two-phase reactors, stirred-tank reactors, peat and 
landfill digestion, and ethanol fermentation. 
Energy and economic assessment was also consid- 
ered. Process application research centered on mu- 
nicipal wastewater studies, municipal solid wastes, 
process wastes, and agricultural wastes. Patents 
which were obtained are briefly noted. (Baker- 
FRC) 
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MICROBIOLOGY: WASTEWATER  TREAT- 
MENT. 


Drexel Univ., Philadelphia, PA., Dept. of Biologi- 
cal Sciences. 

W. O. Pipes, and H. A. Minnigh. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 987-989, 
June, 1982. 45 Ref. 


Descriptors: *Literature reviews, *Wastewater 
treatment, *Reviews, Activated sludge process, 
Sludge, Sludge disposal, Land disposal, Industrial 
wastes, Bacteria, Stabilization ponds, Anaerobic 
condition, *Microbiological studies, Nutrients, 
Phosphorus removal. 


Recent research in the field of wastewater treat- 
ment is cited in this literature review. Microbiolo- 
gical oxidation of reduced nitrogen compounds in 
aerobic wastewater treatment processes and par- 
ticularly the conditions that lead to inhibition of 
such oxidation were topics of research in 1981. 
Interactions among microorganisms in anaerobic 
sludge digestion were also reported. Activated 
sludge research centered on the isolation of floc- 
forming bacteria from activated sludge on casi- 
tone-glycerol-yeast extract agar, on a laboratory 
model flocculation system based on pure cultures 
of Escherichia coli, on cell residence time and its 
influence on microbial composition of activated 
sludge produced in a completely mixed laboratory 
system of treated domestic wastewater fortified 
with sugars and organic acids, on hydrazine inhibi- 
tion of Nitrobacter and Nitrosomonas in activated 
sludge, on absorption of uranium and thorium by 
activated sludge, and on the occurrence of cysts of 
Entamoeba histolytica and Giaridia lamblia and the 
ova of Ascaris, Trichuris, and Hymenolopsis in 
wastewater and effluents from activated sludge 
systems in India. Stabilization ponds were studied 
concerning their effectiveness in wastewater treat- 
ment for nitrogen and phosphorus removal and for 
reduction of virus content. Land disposal was ex- 
amined with regard to Salmonella havana persis- 
tence. Sludge treatment processes were investigat- 
ed using staged anaerobic digestion, and included 
work on the formation of diethyl amine from cre- 
atinine in digesting wastewater sludge and on the 
survival of microorganisms after anaerobic diges- 
tion and prolonged periods of lagooning. Industrial 
wastes were also considered. (Baker-FRC) 
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PRELIMINARY STUDIES ON THE DEWA- 
TERING OF COAL-CLAY WASTE SLURRIES 
USING A FLOCCULANT, 
Bureau of Mines, Tuscaloosa, Al 
search Center. 

J. R. Zatko, B. J. Scheiner, and A. G. Smelley. 
Report of Investigations RI 8636, 1982. 18 p, 7 Fig, 
9 Tab, 6 Ref. 
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Descriptors: *Mine wastes, *Dewatering, *Slur- 
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reuse, *Wastewater treatment, Polyethylene oxide. 
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In the preparaton of coal to produce low-ash mate- 
rial, a waste product containing fine coal and clay 
is generated. This waste product, generally minus 
28 mesh in size with the major portion being minus 
325 mesh, is difficult to handle due to the slow 
settling of the fine-sized clay particles. In labora- 
tory-scale and small-scale continuous tests, coal- 
clay waste slurries from two commercial prepara- 
tion plants were dewatered using polyethylene 
oxide (PEO) as a flocculant. Slurries containing up 
to 50-wt-pct solids using 0.5 Ib of PEO per ton of 
feed solids in small-scale continuous tests. The tests 
also indicated that a pH of at least 9 was required 
for West Virginia slurry, while a pH of 7 for the 
Alabama slurry was adequate. Initial solids content 
had little effect on dewatering. Water recovered 
from dewatering was used as dilution water for 
0.25-wt-pct PEO solutions without any deleterious 
effect. (Moore-SRC) 
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ELECTROKINETIC DENSIFICATION OF 
SOLIDS IN A COAL MINE SEDIMENT POND- 
A FEASIBILILTY STUDY, (IN TWO PARTS), 1. 
LABORATORY AND FIELD TESTS, 

Bureau of Mines, Spokane, WA. Spokane Re- 
search Center. 

R. H. Sprute, and D. J. Kelsh. 

Report of Investigations RI 8666, 1982, 36 p, 15 
Fig, 8 Tab, 5 Ref. 


Descriptors: *Electrophoresis, *Electro-osmosis, 
*Mine waster, *Dewatering, *Sludge, Water reuse, 
Strip mine wastes, Underflow, Densification, 
*Washington, *Wastewater treatment. 


The Washington Irrigation and Development 
Company (WIDCO) operates a large, multiseamed 
surface mine in western Washington to supply coal 
for a steam-electric generating plant. The mine’s 
preparation plant thickener typically discharges 
about 2,600 gpm of underflow. Disposal is unusual- 
ly difficult because of the large volume, suspended 
particles that are extremely resistant to natural 
settlement, and physical properties that ghange 
significantly and unpredictably as mining pro- 
gresses. The watery underflow is pumped into a 
large pond where solids settle slowly and surface 
water is decanted for reuse in the plant. Since 
startup in 1970, the pond has grown to 100 acres or 
more with a center depth of 110 ft. Laboratory and 
field test results show that coal waste sludge in the 
WIDCO impoundment can be effectively consoli- 
dated by applying direct current between floating 
and buried electrodes. Treatment develops clear 
surface water for decanting, while 75 to 80% of 
the residue gradually densifies into a firm claylike 
product. The process becomes economically feasi- 
ble when power is applied with low current densi- 
ty (5 to 6 ma/sq ft) and a potential of 25 v or less. 
Test results projected in an operational system for 
the WIDCO pond include a 21-acre surface elec- 
trode, submerged iron anodes, and a 12,000-amp dc 
power supply. Treatment would be continuously 
applied for 2 to 3 years. (Moore-SRC) 
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DECONTAMINATION OF OVERLAND 
RUNOFF FROM POPULATED AREAS, 
Ministry of Reclamation and Water Management, 
Moscow (USSR). 

Y. P. Belichencko. 

Water Resources, Vol 8, No 4, p 415-149, July/ 
August, 1981. 11 Ref. Translated from Vodnye 
Resursy, No 4, p 126-131, July/August, 1981. 


Descriptors: *Storm wastewater, *Urban runoff, 
*Combined sewers, Storm sewers, Storm runoff, 
Storm water, Overland flow, Sewer systems, 
Water quality, Snowmelt, Runoff, Rainfall-runoff 
relationships, Water treatment, *Wastewater treat- 
ment, *USSR. 


Storm water runoff from urban areas contains a 
variety of organic and inorganic pollutants: BOD, 
12.5-145 mg per liter; suspended solids, 450-5000 
mg per liter; petroleum products; asphalt, 50 g per 
1 sq m paving; tire material; rubbish; leaves; and 
dust. Pollutant concentrations are highest at the 
beginning of a rain storm and at the start of the 
warm period in April. Snowmelt water generally 


has higher pollutant levels and greater variation in 
quality than rain water. Factors controlling the 
pollution levels in storm water runoff are type and 
condition of paving, street cleaning regime, traffic 
intensity, population density, and industrial activi- 
ty. Treatment systems presently available are: com- 
bined sewers, separate sewer systems (industrial- 
domestic wastewaters delivered to treatment plants 
and storm water delivered untreated to the nearest 
surface water), and semiseparate sewers. In the 
semiseparate sewers all  industrial-domestic 
wastewaters are delivered for treatment. Only the 
more polluted storm waters are routed to the treat- 
ment plant. This includes street washing water, 
rainfall from low-intensity storms, and melt waters. 
The nearly unpolluted runoff from heavy rainfall 
may be discharged into surface waters without 
treatment. Storage of storm waters in ponds or 
tanks for later treatment is advantageous because it 
evens the load on the treatment plant. (Cassar- 


FRC) 
W82-06980 


TREATMENT OF WASTEWATERS AND DE- 
MINERALIZATION OF SALINE WATERS BY 
REVERSE OSMOSIS AND ULTRAFILTRA- 
TION, 

Scientific Research Inst. of Plastics, (USSR). 

N. E. Kozhevnikova, and K. M. Saldadze. 

Water Resources, Vol 8, No 4, p 436-443, July/ 
August, 1981. 4 Tab, 36 Ref. Translated from 
Vodnye Resursy, No 4, p 153-160, July/August, 
1981. 


Descriptors: *Desalination, *Membrane processes, 
*Reverse osmosis, *Ultrafiltration, *USSR, Indus- 
trial wastewater, Brackish water, *Wastewater 
treatment, Water treatment, Reviews, Electrodia- 
lysis, Separation techniques, Demineralization, 
Saline water, Seawater. 


Membrane methods (electrodialysis, reverse osmo- 
sis, and ultrafiltration) for wastewater treatment, 
desalination, and water treatment are reviewed. 
These processes have been used widely in the U.S. 
since 1967. In the USSR pilot plants are being set 
up for cellulose acetate reverse osmosis and ultra- 
filtration. Single stage plants can be used for mildly 
saline waters, but multistage plants are necessary 
for highly concentrated solutions and seawater. 
The problem of disposing of the concentrated 
wastes produced by inland desalting plants can be 
handled by recovering waste materials for resale. 
An economic analysis shows that water with < 2 
g per liter salt is processed more economically by 
ion exchange; 3-8 g per liter by reverse osmosis; 
and > 20 g per liter by reverse osmosis and 
distillation. Tables list data for five U.S. plants 
desalting water by the reverse osmosis method and 
possibilities for extracting byproducts from indus- 
trial wastewaters by membrane processes. Several 
examples of treating chemical and_ industrial 
wastewaters are discussed. (Cassar-FRC) 
W82-06988 


PROSPECTS OF USING 
WASTEWATER TREATMENT, 
Gosudarstvennyi Nauchno-Issledovatelskii Inst. 
Gornokhimicheskogo Syrya, Lyubertsii (USSR). 
V. I. Klassen. 

Water Resources, Vol 8, No 4, p 431-436, July/ 
August, 1981. 1 Fig, 1 Tab, 8 Ref. Translated from 
Vodnye Resursy, No 4, p 146-151, July/August, 
1981. 


MAGNETIC 


Descriptors: *Magnetic wastewater treatment, 
*Water properties, *Wastewater treatment, 
*USSR, Industrial wastewater, Municipal 
wastewater, Chemical wastewater, Reviews, Acti- 
vated sludge process, Biological treatment, Para- 
sites, Light extinction, Suspended solids, Coagual- 
tion, Organic compounds. 


Developments in magnetic wastewater treatment 
in the Soviet Union are reviewed. This technique is 
currently in use for controlling boiler scale and 
treating industrial and natural waters. Important 
factors to consider are magnetic field strength, its 
gradient, its frequency, velocity of the water, and 
pressure drop in the interpolar space. Subjecting 
water containing impurities to magnetic treatment 
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changes many of its properties temporarily, for 
hours or days. Among the changes are an increase 
of light extinction, a decrease in the stability of 
diamagnetic ions such as Mg and Ca, changes in 
infrared spectra, and a 2-4-fold increase in cohesive 
forces on particles in a suspension. The apparatus 
for magnetic wastewater treatment consists of sev- 
eral pairs of magnets, either permanent or electro- 
magnetic, between the poles of which the water 
flows at a velocity of 1-2 m per sec. Those being 
manufactured at present have a maximum capacity 
of 25 cu m per hour. Magnetic treatment has 
produced good results when used alone or in com- 
bination with other treatment techniques. Exam- 
ples of these applications are treatment of 
wastewater containing suspended solids, organoch- 
lorine manufacturing wastewater, industrial 
wastewater containing nonferrous metals such as 
Zn, iron-containing acid solutions, copper ore flo- 
tation recycling water, livestock wastewater, and 
municipal wastewater., In chemical and industrial 
wastewater, magnetic treatment enhances the re- 
moval of organic impurities by the activated 
sludge process. 100% of helminth eggs were killed 
during a magnetic treatment of a pig farm 
wastewater with a field strength of 300-500 Oe and 
frequency of 8-16 Hz with the addition of 50 mg 
per liter ferromagnetic powder. (Cassar-FRC) 
W82-06989 


COMPONENTS FOR A TREATMENT PLANT 
SAFETY PROGRAM, 

Williamsport Sanitary Authority, PA. 

For primary bibliographic entry see Field 5G. 
W82-06992 


THE ELECTROLYTIC PROCESS FOR CHRO- 
MATE REMOVAL IN COOLING TOWERS, 
First Chemical Corp., Pascagoula, MS. 

T. T. Taylor. 

Chemical Engineering Progress, Vol 78, No 6, p 
70-72, June, 1982. 3 Fig, 1 Tab, 3 Ref. 


Descriptors: *Cooling water, *Wastewater treat- 
ment, *Separation techniques, *Chromium, *Elec- 
trolysis, Industrial water, Water cooling, Cooling 
towers, Heavy metals, Electrodes, Corrosion con- 
trol, Drinking water, Standards. 


Since blowdown water from cooling towers con- 
tains all the constituents that are in the cooling 
tower water itself, it must be processed before 
discharge so that it meets environmental standards. 
Chromate, a corrosion inhibitor in cooling water, 
is limited to a maximum level of 0.05 ppm as 
hexavalent chromium in drinking water. To 
remove chromate from cooling tower blowdown, 
an efficient electrolytic metal removal process is 
recommended. This electrochemical process con- 
sists of sacrificial iron electrodes that have direct 
current applied to the anodes and cathodes to 
produce ferrous hydroxide. Chromate is then re- 
duced from the hexavalent state to the insoluble 
trivalent form by the ferrous hydroxides. The elec- 
trolytic method has consistently removed chro- 
mate to less than 0.05 ppm chromium at an estimat- 
ed operating cost of $0.13/cu m of cooling tower 
blowdown treated. (Geiger-FRC) 

W82-06996 


MEAT-, FISH-, AND POULTRY-PROCESSING 
WASTES, 

Battelle Columbus Lab., OH. 

J. H. Litchfield. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue). Vol 54, No 6, p 688-692, 
June, 1982. 1 Tab, 65 Ref. 


Descriptors: *Literature reviews, *Food-process- 
ing wastes, *Meat-processing industry, 
*Wastewater treatment, *Industrial wastewater, 
Poultry, Fish, Activated sludge process, Biological 
treatment, Aminodan process. Ultrafiltration, Flo- 
tation, Coagulation, Reviews, Anaerobic digestion, 
Biodegradation, Aerobic conditions. 


Recent developments in handling meat-, fish-, and 
poultry-processing wastes were discussed in re- 
views and in individual papers. Fats and proteins 





were the major contributors to COD. Some treat- 
ment techniques for meat-processing wastes includ- 
ed physicochemical processes, anaerobic filtration, 
activated sludge with mechanical aeration, coagu- 
lation with ferric sulfate-magnesium chloride-alu- 
minum sulfate, cellulose activated with inorganic 
salts, lignite treated with sulfuric acid, a modular 
waste treatment plant featuring flocculation with 
anionic and cationic polymers and filtration 
through fiberglass cartridges, activated carbon ad- 
sorption, membrane processes, lagoons, flotation, 
electrocoagulation, sulfide liquor as a coagulant, 
calcium carbonate or calcium peroxide, anaerobic 
systems, the Aminodan process, sedimentation, 
heating followed by centrifugation, ultrafiltration, 
and combinations of the preceeding. Fish and sea- 
food wastes were treated with fish scale coagulant, 
ultrafiltration, an anaerobic-aerobic shipboard 
system, electroflotation/electrocoagulation, coagu- 
lation, pressure flotation and separation of protein 
at the isoelectric point, aeration with a rotating 
disk, activated sludge process, activated sludge- 
activated carbon, and dissolved air flotation. Plant 
and pilot scale studies of poultry- and egg-process- 
ing wastewater treatment were summarized in a 
table. All of the following treatment processes 
were 90% effective in removing BOD, COD, sus- 
pended solids, ammonia, and phosphate: dissolved 
air flotation with counter-current aeration; activat- 
ed sludge with 6-hour detection time; equalization 
dissolved air flotation with draft tube oxidation 
channel, clarifiers, facultative and polishing la- 
goons, and chlorination; and aerobic reaction for 8 
days plus anaerobic digestion for 18 days. Other 
techniques included lime-polymer conditioning and 
solvent extraction. (Cassar-FRC) 

W82-07000 


5E. Ultimate Disposal Of Wastes 


CHARACTERIZATION OF DRAINED AND 
UNDRAINED RESPONSE OF THERMALLY 
LOADED REPOSITORY ROCKS, 

Illinois Univ. at Urbana-Champaign. Dept. of Ge- 
ology. 

For primary bibliographic entry see Field 2F. 
W82-05904 


GEOCHEMISTRY OF LEACHATES FROM SE- 
LECTED COAL MINING AND COMBUSTION 
WASTES, 

Kansas Water Resources Research Inst., Manhat- 
tan. 

For primary bibliographic entry see Field 5B. 
W82-05936 


INVESTIGATIONS OF DISPERSAL IN AN 
AREA OF COMPLEX CIRCULATION - THE 
OUTER THAMES ESTUARY, 

Ministry of Agriculture, Fisheries and Food, 
Lowestoft (England). Fisheries Radiobiological 
Li 


ab. 
For primary bibliographic entry see Field 5B. 
W82-05946 


SLUDGE MANAGEMENT: A RESEARCH 
UPDATE, 

Duke Univ., Durham, NC. 

P. A. Vesilind. 

BioCycle, Vol 23, No 2, p 39-41, March/April, 
1982. 28 Ref. 


Descriptors: *Sludge digestion, *Sludge disposal, 
Wastewater treatment, Sludge filters, Sludge thick- 
ening, Pathogens, Composting, Dewatering, Re- 
views, Mixing. 


Sludge management was the subject of reports, 
booklets, and about 20 journal articles during 1981. 
A mathematical model for regional management of 
sludge handling facilitates evaluation of alternate 
treatment and disposal options. Studies on head 
losses in sludg pipelines led to conclusions that the 
pipelines should be designed for turbulent flow and 
a safety factor of 50%. A procedure for calculating 
the movement of sludge by rakes was developed. 
A survey of thickening practices in Great Britain 
produced some conclusions helpful in designing 
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thickeners. In the field of dewatering, belt filters 
and centrifuges were compared in 3 full-scale stud- 
ies with mixed results. Low speed dewatering cen- 
trifuges performed as well as high-speed machines 
and used less power. Plugging of filter fabrics 
followed a first-order relationship. Two methods 
of determining the maturity of compost were phy- 
totoxicity to bean seeds and rate of oxygen use. 
Indicator viruses were used to study the fate of 
viruses in wastewater treatment. Some areas ripe 
for more research are sludge decomposition nd 
mixing in anaerobic digesters. (Cassar-FRC) 
W82-06007 


LAND TREATMENT OF INDUSTRIAL 
WASTES: PRINCIPLES AND PRACTICES. 
PART I, 

Science and Education Administration, Beltsville, 
MD. 


G. B. Willson, J. F. Parr, J. M. Taylor, and L. J. 
Sikora. 

BioCycle, Vol 23, No 2, p 59-61, March/April, 
1982. 1 Fig, 7 Ref. 


Descriptors: *Land application, *Chemical wastes, 
*Composting, Waste disposal, Degradation, Sludge 
disposal, Aeration. 


Land application of chemical wastes is a viable 
treatment alternative if the physical, chemical, and 
biological limits of the soil are respected. Compost- 
ing of industrial wastes or composting with sewage 
sludges may minimize toxicity to soil microflora 
and damage to the environment when the wastes 
are applied to the soil. Another approach to land 
treatment is preconditioning a site with sewage 
sludge prior to direct application of chemical 
wastes. Several insecticides, but not DDT, degrad- 
ed rapidly when composted with cannery wastes. 
Composting petroleum refinery sludges reduced 
grease and oil significantly. Guidelines for prevent- 
ing contamination of surface and groundwaters at 
land treatment sites were suggested in the May 19, 
1980, Federal Register. Runoff and soil erosion 
should be minimized, and groundwater quality 
should be monitored before, during and after appli- 
cation. (Cassar-FRC) 

W82-06009 


A SIMPLIFIED BUFFER CAPACITY MODEL 
FOR SANITARY LANDFILL LEACHATE, 
Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

For primary bibliographic entry see Field 5B. 
W82-06038 


A COST-EFFECTIVE SYSTEM FOR THE AER- 
OBIC STABILIZATION AND DISPOSAL OF 
WASTE ACTIVATED SLUDGE SOLIDS, 
Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

L. G. Rich. 

Water Research, Vol 16, No 5, p 535-542, May, 
1982. 5 Fig, 2 Tab, 17 Ref. 


Descriptors: *Sludge disposal, *Construction costs, 
*Aerobic treatment, Sludge lagoons, Sludge solids, 
Lagoons, Stabilization lagoons, Design criteria, 
Land disposal, *Activated sludge, Kinetics, Costs, 
Sludge thickening. 


Construction costs, power usage, and operating 
features of five types of aerobic stabilization sys- 
tems were compared. Using the continuous post- 
thickening system as 1.00, the pre-thickening single 
cell system had a ratio of 0.99; pre-thickenig with 
five-cell system with or without variable retention 
time, 0.78; and semi-batch system, 1.90 for the pre- 
thickening single cell system, and 0.72 for the pre- 
thickening five-cell system with variable retention 
time. Kinetic data for the aerobic stabilization of 
waste activated sludge solids were reviewed and 
evaluated. Guidelines are given for the design and 
operation of three systems: a multicellular aerobic 
stabilizer, a 12 months stabilized solids storage 
lagoon, and a dedicated land disposal activity. 
(Cassar-FRC) 

W82-06046 


SLUDGE TANKERING ECONOMICS - A 
FRESH APPROACH, 

— Trent Water Authority, Birmingham (Eng- 
and). 

C. E. Brade, and J. M. Harwood. 

Effluent and Water Treatment Journal, Vol 22, No 
3,p be 114, 115-121, March, 1982. 7 Fig, 2 Tab, 
14 Ref. 


Descriptors: *Sludge disposal, *Solid waste dispos- 
al, *Economic aspects, Sludge thickening, Waste 
disposal, Waste load, Land disposal, Costs, Cost 
analysis, Sludge solids, Sludge utilization, England. 


In 1975, 68% of all sludge in the United Kingdom 
was disposed to land. When hauling sludge by 
tankers, 2,000 gallon tankers are more economical 
for short hauls (less than 10 miles round trip) than 
larger tankers. The 3,000 gallon tanker is more 
economical for longer hauls. The 3,000 gallon take 
offers better off-the-road performance than the 
2,000 gallon tanker and is less sensitive ot increases 
in labor costs. It is best to operate the tanker fleet 
for the longest possible working day, even if over- 
time wages must be paid. Fuel is a small factor in 
the overall cost of tankering sludge on the round- 
trip journeys common to water authority work. 
Money may be saved by reducing the load, fill and 
empty cycle time and increasing sludge thickness 
as much as possible. (Geiger-FRC) 

W82-06076 


FINAL ENVIRONMENTAL IMPACT STATE- 

MENT; DEFENSE WASTE PROCESSING FA- 

CILITY, SAVANNAH RIVER PLANT, AIKEN, 
Cc, 


Department of Energy, Washington, DC. 
For primary bibliographic entry see Field 6G. 
W82-06087 


EFFECT OF IRRIGATION LOAMY SAND 
SOIL BY SEWAGE EFFLUENTS ON ITS CON- 
TENT OF SOME NUTRIENTS AND HEAVY 
METALS, 

Riyadh University (Saudi Arabia). Coll. of Agri- 
culture. 

M. El-Nennah, T. El-Kobbia, A. Shehata, and I. 
El-Gamal. 

Plant and Soil, Vol 65, No 2, p 289-292, 1982. 4 
Tab, 17 Ref. 


Descriptors: *Irrigation, *Wastewater disposal, 
Heavy metals, Chemical composition, Soil-water- 
plant relationships, Public health, Cairo, *Egypt, 
Contamination. 


This paper investigates the levels of specific nutri- 
ents and heavy metals in soils as influenced by 
sewage effluent deposition for various lengths of 
time. Surface and subsoil samples were taken from 
areas cultivated with citrus trees. Four of the sam- 
pling sites were from two farms irrigated with 
sewage effluents for 23 and 47 years. The control 
area samples were irrigated with artesian water. 
Using sewage effluents in irrigation year after year 
was shown to increase the available phosphorus 
and both total and soluble nitrogen in the soil. 
Surface layers generally contained higher amounts 
of elements than the subsurface ones. The same 
results were noted for water soluble boron and 
total and extractable heavy metals. Cairo sewage 
effluents were seen to contain higher accumula- 
tions of soluble salts, boron, and heavy metals than 
the tap water in the city, due to pollution of 
wastewater with industrial wastes and household 
laundry chemicals. It is concluded that the use of 
Cairo sewage effluents for crop irrigation has in- 
creased the levels of water soluble boron and 
heavy metals in the loamy sand soil. The increase 
of heavy metals and their subsequent uptake by 
plants should be considered a potential problem. 
(Baker-FRC) 

W82-06228 


POLYCHLORINATED BIPHENYLS (PCBS): 
AN AUSTRALIAN VIEWPOINT ON A 
GLOBAL PROBLEM, 

Victoria Ministry for Conservation, Melbourne 
(Australia). Marine Science Labs. 
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For primary bibliographic entry see Field 5B. 
82-06232 


DISCHARGE TO THE NORTH SEA, 

Tayside Regional Council (England). 

A. Cockburn. 

Water/Engineering and Management, Vol 129, No 
5, p 30-32, May, 1982. 


Descriptors: *Outfall sewers, *Wastewater dispos- 
al, Wastewater outfall, Outfall, *North Sea, 
Wastewater dilution, Wastewater treatment, 
Wastewater management, Municipal wastewater, 
*Scotland, Arbroath, Industrial wastes, Construc- 
tion, Pipelines. 


Arbroath, with a population of 21,000, lies on the 
North Sea coast of Scotland, 10 miles from the 
estuarine mouth of the River Tay. Arbroath is an 
important engineering center with other industries 
as well, including textiles, fishing, fish-processing 
and leisure industries. Wastewater treatment prob- 
lems in the last decade have caused a ban on new 
building. Hydrographic and geophysical survey 
work was begur in 1976 with a view to building a 
long sea outfall. It was recommended that an over- 
all length of about 3,100 feet would be needed, 
extending some 650 foot section of diffusers. An 
ultimate discharge flow of just under 350 gal/sec 
was decided upon. Protective treatment to the pipe 
was important due to the effects of heavy seas, 
tidal movements and the corrosive nature of sea 
water. Internal corrosion protection was achieved 
through a factory-applied isocyanate-cured coal 
tar epoxy resin with a minimum dry film thickness 
of 500 micrometers. External protection was ac- 
complished with a quarter-inch thick bitumen 
enamel wrap, incorporating glass fiber fabric. This 
long sea outfall contract is the penultimate phase of 
the project which will bring about satisfactory sea 
disposal of much of Arbroath’s sewage. Final 
phase of the project is construction of a pumping 
station and pretreatment facilities for screening and 
grit removal prior to discharge by the sea outfall. 
(Baker-FRC) 

W82-06248 


DISPOSAL OF SEWAGE SLUDGE TO SEA-- 
ENGINEERING ASPECTS, 

Strathclyde Regional Council, Glasgow (Scot- 
land). 

W. T. Greer. 

Water Science and Technology, Vol 14, No 3, p 9- 
15, 1982. 4 Ref. 


Descriptors: *Sludge disposal, *Ocean dumping, 
Ships, Ozonation, Odor control, Activated carbon, 
Scotland, North Sea, Firth of Clyde. 


In Scotland sewage sludge ocean dumping sites 
have been selected for economic, political, and 
environmental reasons rather than engineering 
considerations. Since 1974 all disposal sites must be 
approved by appropriate governmental depart- 
ments. Shore facilities specific to sludge dumping 
include elevated sludge storage tanks for loading 
within a 1.5 hour period, sufficient pumping capac- 
ity, and loading pipes which adjust to the changes 
in level as the ship rises and falls with filling and 
the tides. Odor has been controlled by scrubbing 
foul air with ozone enriched water or treating with 
activated carbon. Sludge ships are modified tanker 
ships. The sludge load can be discharged by grav- 
ity within 15 min by incorporating large buoyancy 
spaces beneath the sludge tanks, placing the level 
of the top of the sludge above sea lovel. Newer 
ships discharge sludge by air pressure. As the 
lighter-than-water sludge enters the sea, it is dis- 
persed by the ship’s propellers to a 200-400 fold 
dilution, leaving a slick which is quickly broken up 
by wave action. (Cassar-FRC) 

W82-06286 


EFFECTS ON THE ECOSYSTEM OF SEWAGE 
SLUDGE DISPOSAL BY DUMPING FROM 
SHIPS, 

Marine Lab., Aberdeen (Scotland). 

For primary bibliographic entry see Field 5C. 
W82-06287 


BACTERIAL POLLUTION OF MARINE 
WATERS FROM THE DISPOSAL OF SEWAGE 
AND SEWAGE SLUDGE TO SEA, 

North West Water Authority, Warrington (Eng- 
land). 

For primary bibliographic entry see Field SB. 
W82-06288 


EFFECTS OF TURBULENT SUSPENSION ON 
TRAJECTORIES OF SETTLING PARTICLES, 
Camp, Dresser and McKee Inc., Boston, MA. 

J. A. French. 

Water Science and Technology, Vol 14, No 3, p 
25-31, 1982. 5 Fig, 4 Ref. 


Descriptors: *Ocean dumping, *Sludge disposal, 
*Sedimentation, Turbulent flow, Suspended sedi- 
ments, Advection, Particulate matter, Settling ve- 
locity. 


The particles from sewage sludge dumped into the 
ocean move downward and laterally, depending 
on particle density and ocean currents. Classical 
stream sedimentation analysis is used to describe 
three types of particle settling: unaffected by tur- 
bulence, influenced by turbulence, and dominated 
by turbulence. Equations are given for predicting 
the particles’ trajectories, which are curved. 
(Cassar-FRC) 

W82-06289 


EFFECTS ON THE ECOSYSTEM OF SEWAGE 
SLUDGE DISPOSAL FROM A PIPELINE, 
Coastal Water Research Project, Long Beach, CA. 
For primary bibliographic entry see Field 5C. 
W82-06290 


TECHNICAL CONTROL OF 
SLUDGE DISPOSAL TO SEA, 
Thames Water Authority, London (England). 

A. G. Cockburn. 

Water Science and Technology, Vol 14, No 3, p 
17-24, 1982. 4 Ref. 


SEWAGE 


Descriptors: *Sludge disposal, *Ocean dumping, 
*Water quality standards, Regulations, Legislation, 
Monitoring, Water quality control, International 
agreements, Industrial wastewater, United King- 
dom. 


Technical control of sludge disposal at sea is car- 
ried out to protect the environment from toxic 
substances and excessive concentrations of organic 
matter. Control is exercised by legislation and in- 
ternational agreements. In England control is car- 
ried out by the disposer (a regional water authori- 
ty), the licensing authority (Ministry of Agricul- 
ture, Fisheries and Food), and industry. The sludge 
must meet quality and quantity standards. If not, 
appropriate treatment or process changes are re- 
quired. At all stages scientific methods are used to 
monitor sludge composition, water quality, and 
environmental changes. (Cassar-FRC) 

W82-06291 


SLUDGE DISPOSAL TO SEA IN U.K., 

Thames Water Authority, London (England). 

L. H. Thompson. 

Water Science and Technology, Vol 14, No 3, p 
79-91, 1982. 2 Fig, 5 Tab, 10 Ref. 


Descriptors: *Sludge disposal, *Ocean dumping, 
*United Kingdom, Thames Estuary, Ships. 


Sludge disposal in the sea in the United Kingdom 
is summarized. Currently 12 water authorities (31 
sewage works) dispose of sludge by dumping or 
pipeline. The three largest activities--London, 
Manchester, and Glasgow--have been operating 
for 80 or more years. A map depicts the origin of 
the sludge and the dumping grounds as well as 
populations and amounts of sludge produced. The 
Thames Estuary dumping operation is described in 
detail, and ten other operations are summarized. 
Ocean dumping of sludge has increased in the 
United Kingdom during the last two decades, con- 
trary to the trends in the U.S. and Europe. The 
United Kingdom’s strategy for the future is to 
incinerate heavily industrialized and _ special 


sludges, digest sludges, store and thicken sludges 
prior to land or sea disposal, ensure that sludge 
quality is suitable for disposal, choose sludge dis- 
posal sites according to economics with preference 
to land application in marginal cases, and consider 
each case individually. (Cassar-FRC) 

W82-06292 


DISPOSAL OF SEWAGE SLUDGE TO SEA-- 
RESEARCH NEEDS, 

Water Research Center, Stevenage (England). 
A.R. Agg. 

Water Science and Technology, Vol 14, No 3, p 
71-77, 1982. 1 Tab, 12 Ref. 


Descriptors: *Research priorities, *Ocean dump- 
ing, *Sludge disposal, Fate of pollutants, Nutrients, 
Particulate matter, Water pollution effects, Degra- 
dation, Organic compounds, Algae, Heavy metals, 
Sedimentation. 


The need for further research on the environmen- 
tal effects of ocean dumping of sewage sludge is 
discussed with reference to the United Kingdom. 
Major effort should be directed toward determin- 
ing the assimilative capacity at selected sites and 
the effects of improving sludge quality on the 
quantity of sludge which can be disposed of. Spe- 
cial topics for which further information is needed 
are: (1) determination of relative inputs of potential 
contamination from all land-based sources, (2) 
physical processes controlling dispersion, sedimen- 
tation, and degradation of sludge solids, (3) mecha- 
nisms which contro! mobilization and transfer of 
metals and organic chemicals from sludge, and (4) 
the role of nutrients and other sludge components 
in development of certain algal blooms. (Cassar- 
FRC) 


W82-06293 


SELECTION OF A SLUDGE HANDLING DIS- 
POSAL SYSTEM, 

Malcolm Pirnie, Inc., Paramus, NJ. 

A. F. Hess, and M. J. Barnes. 

In: Water/Engineering and Management, Refer- 
ence Handbook-1982, p 61-64, 66-67, May, 1982. 2 
Fig, 40 Ref. 


Descriptors: *Sludge disposal, *Design criteria, 
Wastewater treatment, Water treatment facilities, 
Coagulants, Filtration, Sludge dewatering, La- 
goons. 


The problem and expense of ultimate disposal of 
water treatment plant sludge are discussed. Esti- 
mating the quantity of solids produced at a water 
treatment plant is the first step involved in the 
selection and sizing of a sludge handling and dis- 
posal facility. The solids load is a function of the 
raw water suspended solids and color, the dosage 
and type of chemicals used in the treatment proc- 
ess and the quantity of water treated at the plant. 
Waste volumes are dependent on the solids loads 
and the estimated solids concentration of the 
sludge. The quantity and characteristics of sludge 
produced during water treatment is affected sig- 
nificantly by the design and performance of the 
treatment processes, especially rapid and slow 
mixing, points of chemical addition and short cir- 
cuiting. The principal methods for reducing sludge 
quantities are source control, coagulant conserva- 
tion, coagulant substitution, coagulant aids, process 
optimization, process modifications, coagulant re- 
covery, and direct filtration. Various dewatering 
systems have been tested on all types of water 
treatment plant sludges. Feasible alternatives for 
dewatering sludge include: sand drying beds, 
lagoon, vacuum filtration, pressure filtration, cen- 
trifugation, belt filtration, and recalcination. Ulti- 
mate disposal of sludge from a water treatment 
plant is primarily dependent on the characteristics 
of the processed and dewatered sludge, especially 
the water content of the sludge cake. Based on the 
characteristics of dewatered sludge potential meth- 
ods include contract or joint disposal, landfilling, 
use as cover material at landfill or strip mine, use 
as a soil conditioner, and conversion to a usable or 
salable product. (Baker-FRC) 
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One alternative that a municipality might consider 
for the disposal of solid waste and sludge is com- 
bined disposal, or co-disposal. Resource and 
energy recovery systems are often incorporated in 
co-disposal designs, which are considered innova- 
tive in the United States. Thermal co-disposal in 
either solid waste or sludge burning equipment has 
been shown to be feasible technologically. Co- 
incineration in solid waste burning incinerators is 
the best developed and proven co-disposal technol- 
ogy. Pyrolysis is a high risk technology. These 
plants are generally complex, expensive, and sub- 
ject to breakdowns. The benefits of resource re- 
covery techniques seem to be overvalued. The 
poor track record of co-disposal plants presents 
potential investors with a theoretically promising 
technology, but one that has high risk. Unless this 
risk can be minimized, co-disposal projects will 
have a difficult time securing financing. The envi- 
ronmental impact of a particular co-disposal plant 
will depend on the particular process selected and 
the characteristics of the geographical area in 
which the plant will be located. Insufficient data 
exist to quantify the adverse environmental im- 
pacts. Some impacts, such as those on water qual- 
ity, should be no greater than for separate inciner- 
ation of sludge and solid waste. (Baker-FRC) 
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Land a meres of fluid sewage sludge from 
chemical treatment for phosphorus removal was 
studied to determine safe rates of sludge applica- 
tion to agricultural soils without polluting ground/ 
surface waters with elements/bacteria harmful to 
humans/animals or without reducing the quantity/ 
quality of the crops produced. The various study 
phases involved: runoff assessment with fall/ 
pemensigis phan be TY sewage sludge; rate and 
source of sludge field studies with corn and brome- 
grass; nitrogen studies; microbial studies; pedologi- 
cal study and characterization of sludge-treated 
soils; a greenhouse study on metal uptake with 
sludges; and a greenhouse and laboratory study to 
select a chemical extractant for plant-available 
heavy metals in polluted soils. Runoff losses of 
nutrients/metals can be acceptable provided the 
sludges are applied at less than 1.5 cm/application, 
are applied at least 48 hours before predicted 
heavy rains, and are not applied to steep slopes, 
near waterways, or to ice/snow/frozen soils. Low 
sludge rate applications produced corn/brome- 
grass yields as high as ammonium nitrate plus 
phosphate fertilizers. While fluid-digested sludges 
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contained co nsiderable total and fecal coliforms 
and streptococci, its application to crop land did 
not result in a greatly-increased level of these 
microorganisms in runoff waters. Multiple regres- 
sion analysis of 9 extractants tested showed diethy- 
lenetriamine pentaacetic acid as the most suitable 
for cadmium, nickel, and zinc. (Zielinski- 
MAXIMA) 
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Literature on waste processing and energy conver- 
sion, and interviews with manufacturers was used 
for baseline data for construction of theoretical 
models using three energy conversion processes: 
anaerobic digestion, incineration, and pyrolysis. 
Anaerobic digestion of municipal sludge can be 
used to recover energy from sludge while simulta- 
neously destroying pathogenic organisms and 
odors associated with the sludge. Digester gas can 
be used as fuel at the wastewater treatment plant 
that produces the sludge feed to the digester. An- 
aerobic digestion of manure yields gas with a heat- 
ing value of 600 Btu/cu ft. Digested manure is 
considered a good source of animal feed, in addi- 
tion to its utility as fertilizer. Recovery of energy 
by sludge incineration involves raising steam by 
cooling the hot flue gases. The steam may be used 
for heating but the most attractive possibility is to 
use steam turbines to drive motors directly or to 
produce electricity for the same use, in an associat- 
ed wastewater treatment plant. Pyrolysis is a po- 
tentially efficient method for recovering energy 
from sewage sludge: the products can provide a 
significant portion of the energy required by mu- 
nicipal wastewater treatment plants. For manure, 
energy production by = is assumed to 
occur near markets for the recovered energy. Al- 
though the systems would provide benefits in 
terms of waste disposal as well as energy produc- 
tion, they would also involve additional pollution 
of air and water. (Moore-SRC) 
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Zinc was recovered from metal finishing 
wastewater treatment sludge by a process using 
roasting, leaching-purification, and electrowinning. 
The sludge, containing metal hydroxides, oil, or- 
ganics, and water, was roasted at 600-800 C to 
avoid excessive Zn volatilization. The roasted filter 
cake contained 31.1% Zn, 2.9% Pb, 1.5% Sn, and 
1% or less of Cu, Fe, C, and Ni. Leaching with 
dilute sulfuric acid for 2 hours at 348 K at a solids 
concentration of 300 g per liter produced a liquor 


containing (in g per liter); Zn, 154; Cu, 3.0; Ni, 0.6; 
and Fe, 0.2; wie pH of 1.9. About 90% of the 
Zn was extracted. The high concentration of Ni 
and other interfering impurities required modifica- 
tion of the standard purification process. Iron was 
removed with potassium permanganate. Zn dust 
purification did not reduce the Ni lIvel to the 
desired 0.1 ppm. A second Zn dust treatment pro- 
duced a filtrate satisfactory for electrowinning. 
The electrolyte was mixed with water and sulfuric 
acid. Lead dioxide-coated Ti anodes were used 
with 1100 alloy Al cathodes to electrowin the Zn 
at 560 A per sq m and 308 K. Deposit morphology 
was fairly good, but current efficiency was about 
76%. (Cassar-FRC) 
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Frito-Lay, a division of PepsiCo Incorporated, has 
maintained primary and secondary wastewater 
treatment facilities for its potato and corn snack 
manufacturing plants for several years. The com- 
pany faced sludge disposal problems and began to 
examine wet sale markets for by-products, sludge- 
by-product mixtures, and secondary treatment bio- 
solids. Wet sale of potato and corn wastes can be 
profitable if shipping costs to buyers, mainly cattle 
raisers, can be kept down. Frito-Lay currently 
operates three plants with an installed potato 
starch recovery module. Secondary biosolids are 
being hae pry of mainly via land application and 
municipal digesters. Frito-Lay is studying the feasi- 
bility of using biosolids as an animal feed ingredi- 
ent. Procedures for registering animal feed by- 
products are explained. Efforts must be made to 
prevent contamination of by-products with sub- 
stances which may be injurious to animal health. 
Hauling of commodities is regulated by various 
state and federal agencies and should include a 
contract for services to establish legal responsibil- 
ities. A back-up system for disposal is recommend- 
ed. Frito-Lay has planned feed trials with dairy 
and beef cattle to increase acceptance of this cost- 
effective disposal method. (Geiger-FRC) 
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For the past six years New Mexico State Universi- 
ty (NMSU) has been conducting extensive re- 
search on the feasibility of recycling sewage prod- 
ucts as livestock feedstuffs. Sewage solids used in 
the NMSU research were collected as primary 
settled solids at treatment plants of Albuquerque 
and Las Cruces, NM, both of which have minor 
inflows from industry and low levels of cadmium. 
Sludges were dried, bagged, sealed and gamma- 
irradiated to an absorbed dosage of 1 mega-rad 
using cesium-137. In most of the studies conducted 
with ruminants, the digestibility of the energy con- 
tent in sewage products was about 60%, digestibil- 
ity of nitrogen was about 70%, and retention of 
absorbed nitrogen was about 60-70%. Experimen- 
tal supplements containing one-half or more of the 
dry matter as dried, irradiated sewage solids were 
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fed to cows on arid range during three or four 
months each year for over four years. Improved 
performance was recorded compared to unsupple- 
mented diets. Two feedlot trials were conducted 
with cattle fed sewage solids as 12 to 15% of diet 
for two or three months to measure uptake of 
heavy metals and halogenated hydrocarbons into 
organs and tissues. A bioassay of meat quality was 
performed as a multi-generation feeding trial with 
albino rats. Overall the data suggest that dried 
sewage solids from primary sludge can be steril- 
ized and substituted for conventional, higher- 
priced feeds for ruminants without adverse effects 
on reproductive or feedlot performance. Feeding 
dried gamma-irradiated sewage solids to ruminants 
produced no evidence of animal toxicity nor a 
hazard to human health during six years of study. 
(Baker-FRC) 
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A study by the National Advisory Committee on 
Oceans and Atmosphere was released in January 
of 1981 which stated that the role of the oceans is a 
positive one in waste management strategy, and 
that the ocean has the ability to assimilate waste 
products. Ocean disposal of sewage sludge was 
encouraged in the report as an option in areas 
where no unreasonable degradation of the environ- 
ment would result. Appropriate management con- 
ditions and adequate monitoring safeguards were 
considered essential. This finding enabled New 
York City to file suite against the EPA for refusing 
to grant an extension to the city’s interim ocean 
dumping permit. The House Oceanography, Fish- 
eries and Wildlife Conservation, and Environmen- 
tal Subcommittees have endeavored to present 
amendments which would close the loophole 
through which New York City had passed. Joint 
hearings on the draft legislation were held in 
Washington in late March 1982. The amendments 
offered to the Marine Protection, Research and 
Sanctuaries Act were starting point for clearing up 
some of the ambiguities of the present Ocean 
Dumping Act; a second draft was proposed in late 
April. The basic thrust of the bill/amendments is to 
allow EPA some leeway in reviewing ocean 
dumping application permits. If a sludge is deemed 
suitable for ocean dumping, the bill is set up to 
give the EPA administrator a chance for a second 
test to determine if the sludge is clean enough to be 
applied to land. (Baker-FRC) 
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Selection of sites for waste disposal must consider 
the hydrological factors of hydraulic conductivity, 


relationshiip to groundwater systems, and the geo- 
chemical interaction of the leachate with the 
media. In general, earth materials with low hy- 
draulic conductivity (on the order of 10 to the 
minus 6th power cm per sec or less) reduce con- 
taminants to acceptable levels within tens of ft 
from the disposal site. Any contamination is associ- 
ated with springs or streams on or very near the 
site. If hydraulic conductivity of the earth materi- 
als is on the order of 0.01 cm per sec or greater or 
the rocks are fractured, contaminants at dangerous 
concentrations may travel for hundreds or thou- 
sands of ft. The presence of a sand layer will 
amplify the horizontal movement of the ground- 
water flow. In humid regions it is almost impossi- 
ble to find a disposal site not in a groundwater 
recharge or discharge area. Recharge areas require 
more thorough investigation of the groundwater 
flow path because of the downward movement. In 
discharge areas leachate paths are generally short, 
near the surface, and easier to confirm. It is often 
practical to recover all or part of the leachate in 
discharge areas. Disposal below the water table 
may produce large volumes of leachate, odorous 
gases, and operational difficulties with earth 
moving machinery. Disposal above the water table 
may be difficult because low water table regions 
often have very permeable overlying material, un- 
saturated earth may transmit undesirable gases, and 
leachate may be difficult to collect. The hydraulic 
conductivity of the earth is much more important 
than whether a site is above or below the water 
table. The geochemical reactions in a waste dispos- 
al site are complex. However, in general, reactions 
are controlled by anion and cation exchange, buf- 
fering capacity of the soil, and dilution. (Cassar- 
FRC) 

W82-06550 


LANDSPREADING OF SLUDGE IN NEW 
YORK STATE, 

D. A. Fagan. 

Biocycle, Vol 23, No 3, p 57-61, May/June, 1982. 


Descriptors: *Sludge disposal, *Land disposal, 
Sludge, Wastewater management, Waste disposal, 
Soil disposal fields, Legislation, Regulations, Legal 
aspects, *New York, Wastewater disposal, 
Wastewater treatment. 


A moratorium on the landspreading of sewage 
sludge on certain agricultural soil types was ex- 
ecuted in New York State in March of 1981. The 
purpose of the two year moratorium was to pro- 
vide sufficient time for the federal government to 
establish a definitiv policy on the use of sewage 
sludge for land application purposes. Currently the 
Department of Environment and Conservation 
(DEC) in conjunction with Agriculture and Mar- 
kets is completing a draft Environmental Impact 
Statement (EIS) on the sludge moratorium. Tenta- 
tive plans called for this draft to be completed in 
March of 1982, with public hearings following 30 
days later. Current sludge management regulations 
in New York are contained in two sections of the 
State Environmental conservation Law. In May of 
1981 DEC published guidelines designed to help 
solid waste management applicants, including 
sludge landspreaders, meet the regulations so as to 
obtain the construction or operating permits 
needed. The most important aspect of the guide- 
lines and regulations involves the requirement for 
permit applicants to develop a management plan 
including a monitoring and recordkeeping pro- 
gram. Compared to past landspreading practices, 
the major changes in the guidelines and regulations 
relate tothe requirements for incorporating surface 
applied sludge into the soil the same day it is 
spread, and the prohibition of surface application 
to frozen or snowcovered ground. The effects of 
these guidelines on cost of operating a land dispos- 
al system are discussed. (Baker-FRC) 
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The environmental effects of ocean dumping of 
sludge and land-based disposal alternatives were 
evaluated using Bergen County, New Jersey, di- 
gested sludge. Problems with land disposal include 
airborne Aspergillus fumigatus spores emanating 
from the composting site and high heavy metal 
concentrations in the sludge. Bergen County di- 
gested sludge contained (in micrograms per liter 
liquid phase): Hg, 45.2; Cd, 330; polychlorinated 
biphenyls, 4.4, and DDT, < 0.05. If this sludge is 
discharged in the ocean at the permitted barge 
speed and discharge rate, dilution is 5200:1, pro- 
ducing diluted concentrations of less than the 
water quality criteria. Bioassays of the suspended 
particulate phase of the sludge indicated that the 
LCS50 in the worst case was 150:1 dilution of sea 
water: sludge or 6700 mg per liter. Ten days of 
exposure of grass shrimp, hard clams, and Atlantic 
silversides to the suspended particulate phase (con- 
taining Cd, Hg, PCB, and petroleum hydrocar- 
bons) indicated no statistical difference in bioaccu- 
mulation as compared with controls. The authors 
conclude that ocean dumping is less environmen- 
tally damaging than land disposal and that the site 
12 miles from shore in the New York Bight should 
not be abandoned for a proposed 106 mile distant 
site. (Cassar-FRC) 

W82-06590 


CONTROL OF TOXIC METALS AT SEWAGE 
TREATMENT WORKS, 

Thames Water Authority, London (London). 

J. L. Dakers, and R. P. King. 

Water Science and Technology, Vol 14, No 3, p 
53-59, 1982. 2 Tab, 2 Ref. 


Descriptors: *Sludge disposal, *Ocean dumping, 
*Industrial wastewater, Fate of pollutants, Land 
disposal, Thames Water Authority, Mercury, Cad- 
mium, Nickel, Zinc, *Heavy metals, Metals, 
Wastewater analysis, Water quality standards, 
*England. 


Toxic heavy metals levels in sewage sludge dis- 
charged into the ocean from the Thames Water 
Authority plants were reduced by controlling 
metals levels reaching the municipal treatment 
plants. The high concentration of Hg in Beckton 
plant sludge was reduced from 19 mg per kg in 
1975-76 to 14 mg per kg by limiting Hg in effluents 
from a single organo-mercurials manufacturing 
plant. Cd, Cu, Ni, and Zn in sludges from the 
Mogden plant, which are applied to land, were 
also decreased by control of metals in trade ef- 
fluents. Effluents from potential metal discharges 
in several sewage works regions were sampled 
regularly for several months to a year to provide 
information on the total load of metals entering the 
sewage works and the total load contributed by 
industry. The difference between the two values 
was the amount derived from domestic sources. As 
an example, the data for Cd are given for several 
treatment plants. Existing Cd loads received at two 
of the works were 7.9 and 7.7 kg per day, produc- 
ing sludge concentrations of 46 and 40 mg per kg, 
respectively. Contributions by trade effluents were 
61-70%. Reducing the Cd concentrations in ef- 
fluents received at the plant to 1 mg per liter 
would reduce the Cd in finished sludge to 32 and 
16 mg per kg, respectively. Although uniform 
limits on metal levels are superficially attractive, 
flexibility in administering the guidelines is urged 
to prevent expensive and stringent controls in cases 
where these will not significantly improve the 
quality of the sludge. (Cassar-FRC) 
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A review of the nature of the polluting elements of 
sewage water and the interactions between bacte- 
ria and particulates in sludge is presented. A math- 
ematical formulation of the dynamics of suspended 
matter in the sea is established. The initial concen- 
tration of bacteria at the point of surfacing is 
obtained from the concentration of bacteria in the 
sewage water before release, drift time, a depth of 
discharge coefficient, an outfall coefficient, and a 
coefficient for bactericidal action of sea water. 
Another similar equation expresses the spread of 
matter not subject to bactericidal action. Injecting 
wastewater below the thermocline reduces 
chances of rapid resurfacing, especially if diffusers 
are used. At the lower depths self-purification is 
not very efficient. Several types of wastewater 
treatment are used in France: pretreatment (remov- 
al of solids, oil, and grease--usually burned); pri- 
mary treatment (carried out in lagoons or pools); 
and secondary or tertiary treatment (purification 
by chemical or biological means with sludge diges- 
tion in anaerobic digesters). The digested sludge 
produced by these processes is disposed of on land 
as fertilizer or as fill in road surfaces. Sea disposal 
of sludge has been tried with poor economic suc- 
cess at St. Tropez. The Interministerial Group for 
Problems of Sea Pollution in 1973 condemned the 
practice of coastal communities discharging un- 
treated sewage into the sea. For financial reasons 
the establishment of treatment plants has been de- 
layed. Of first concern is removal of solid matter, 
oil, and bacteria. (Cassar-FRC) 
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The far-field transport processes of sewage 
dumped in the New York Bight were examined by 
a modification of a three-dimensional Eulerian- 
Lagrangian finite difference model. The model 
provides information on the effect of the magni- 
tude of the horizontal and vertical diffusion coeffi- 
cients and the particle density and size distribution 
on the sludge plume as it changes with time. The 
sludge plume was also studied for general trends of 
spreading, contours of equal concentration, and 
maximum sludge concentration at a given time 
after dumping. Model inputs were velocity field, 
sea conditions, diffusion coefficients, sludge char- 
acteristics, and dumping rate. Both ground truth 
data and remote sensing data were compared with 
model results. Agreement on trend of plume 
growth was fairly good between model results and 
remote sensing data. Concentrations obtained from 
averaging over the top 2, 4, and 8 ft were signifi- 
cantly different. Generally, integration over the 
top 8 ft indicated higher concentrations than the 
others. (Cassar-FRC) 
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The role of international conventions in marine 
dumping of sludge was the subject of the introduc- 
tory paper in a conference on disposal of sludge to 
the sea. The aim of the International Conventions 
(Oslo Commission on sea dumping, Paris Commis- 
sion on pipeline discharges, Helsinki Convention 
on the Baltic, and the Barcelona Convention on 
the Mediterranean) is to prevent marine pollution 
through the coordination of the separate control 
measures exercised by individual countries. The 
conventions provide a forum for discussion and try 
to make decisions by mutual agreement rather than 
by vote. Problems facing waste disposal personnel 
are increasing amounts of sewage, expanding and 
increasingly complex industrial wastes, environ- 
mental lobbies, and the world economic recession. 
The international conventions can lead the effort 
to coordinate scientific resources to tackle recy- 
cling of sludges and long term strategies. The 
author suggests that regional conventions can con- 
trol marine pollution better than global conven- 
tions because each region requires individual con- 
sideration. The global London Dumping Conven- 
tion is the ideal body for coordination of regional 
conventions. In 1984 the end of the first decade of 
the Oslo Convention will be celebrated by publish- 
ing the achievements and results of scientific and 
monitoring studies. (Cassar-FRC) 
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This paper describes the world attitudes and the 
United Kingdom policies toward sewage sludge 
disposal. The Water Act of 1973, which organized 
10 all-purpose water authorities in England and 
Wales, placed sewage disposal under the jurisdic- 
tion of the water authorities. This responsibility 
belongs to regional councils in Scotland and to the 
Department of Environment in Northern Ireland. 
Water authorities must dispose of sludge within 
legal constraints and must consider farmer’s atti- 
tudes toward land disposal. The Ministry of Agri- 
culture Fisheries and Food issues permits for 
sludge disposal at sea. In England and Wales the 
1.2 million tons (dry weight) per year of sludge 
produced was disposed of in 1977 in the following 
ways: 48% on farm land, 24% on landfills, 24% at 
sea, and 4% incinerated. Methods, guidelines, haz- 
ards, safeguards, and problems associated with dis- 
posal of sludge on land, at sea, by incineration, and 
by other methods are described. England and 
Wales do not dump sludge unsuitable for land 
treatment into the ocean. Pretreatment is required 
to control levels of toxic metals or other materials. 
Contaminated sludge is incinerated. Water authori- 
ties favor sea disposal as an economic method for 
sludge disposal. Water authorities are concerned 
with the total load of pollutants entering waters 
from all sources. Restraints will not be applied to 
sludge disposal without also controlling discharges 
to rivers and tidal waters. The costs of sludge 
disposal represent 10% of total consumer bills. 
Sophisticated methods of sludge disposal can easily 
double disposal costs without significantly improv- 
ing safeguards to the environment. The water au- 
thorities plan to retain flexibility of choice in 
sludge disposal options. (Cassar-FRC) 
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trol, Water pollution effects, Heavy metals, Phila- 
delphia, Pennsylvania, New York. 


Sludge disposal legislation in the U.S. is complex 
and confusing. At least 12 different Federal laws 
govern sludge disposal. In addition, there are con- 
flicting regulations and policies for implementing 
the laws. The Marine Protection Act (1972) was 
designed to regulate dumping into ocean waters of 
any material which would adversely affect 
humans, the marine environment, ecological sys- 
tems, or economic potentials. Permits were re- 
quired to regulate the amount of hazardous materi- 
als entering the ocean. Case studies of sludge dis- 
posal in two cities are given. Philadelphia, Penn- 
sylvania, was required to end ocean dumping of 
sludge after issuance of an EPA report, widely 
criticized for its lack of objectivity and of scientific 
evidence of harm to the environment. As a result, 
ocean dumping was ended by the required deadline 
and land disposal was implemented at significantly 
greater costs. In contrast, New York was allowed 
to continue dumping sludge in the heavily polluted 
New York Bight after the December 31, 1981, 
deadline prescribed by the law. (Cassar-FRC) 
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Sludge disposal to the sea in the United States is a 
subject of controversy. Laws and regulations con- 
cerning waste disposal are conflicting and make 
environmentally responsible solutions to problems 
difficult or impossible to attain. Legislation treats 
air, water, and land pollution separately. For exam- 
ple, an industry or municipality wishing to dispose 
of its wastes may find it prohibitory or difficult to 
incinerate (Clean Air Act), to dispose at sea or in 
inland waters (Federal Water Pollution Control 
Act), to dump from ocean barges (Marine Protec- 
tion, Research, and Sanctuaries Act), and to dis- 
pose on land or in deep wells (Safe Drinking 
Water Act). Case studies of three cities are given 
to illustrate existing attitudes. Philadelphia, Penn- 
sylvania, was prohibited by the EPA from dump- 
ing sewage sludge into the ocean despite lack of 
evidence of harm to the marine environment. Los 
Angeles, California’s Hyperion treatment facility 
was allowed to continue sewage disposal through 
three ocean outfalls when it was shown that this 
disposal method was the most environmentally 
sound. Two paper companies discharging carbohy- 
drate wastes deep in the ocean in an area of excel- 
lent mixing were ordered to dispose waste on land 
in spite of the negative environmental impact of 
land disposal. These cases illustrate the disadvan- 
tages of applying laws uniformly throughout the 
nation without considering the great differences in 
individual situations. Recent regulations result in 
standards sometimes lower than the best tech- 
niques can detect and in standards lower than 
concentrations in pristine water supplies. Howev- 
er, some trends toward more consideration of sci- 
entific evidence and evaluation of individual cases 
are apparent. (Cassar-FRC) 
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The performance and effects on the marine envi- 
ronment of two sea outfalls at Durban, South 
Africa, are reported. Previously published moni- 
toring data on ocean currents, dilution, and on- 
shore frequency are reviewed. Originally the out- 
falls were designed for discharge of settle effluent 
but during 1970-71 it was necessary to discharge 
raw sewage through Bluff Outfall. As of January 
1978 the 1 ml per liter settleable solids limit was 
changed to 2 ml per liter to allow for discharge of 
sludge with the settle effluent. Scum, grease, and 
floatable objects are totally removed so that the 
sludge is in finely divided form. Surf zone water 
quality is shown on a bar graph for 26 stations and 
at the two outfalls for the years 1964-1981. In 
general, water quality at the beaches near the 
Southern (Umlaas) Outfall is poorest. Predominant 
organisms from sediment samples are nematodes, 
polychaetes, oligochaetes, archiannelids, and iso- 
poda. (Cassar-FRC) 
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In Germany land disposal of sludge is given prior- 
ity over sea dumping. Only sewage sludge is 
dumped into the ocean. Industrial wastes are treat- 
ed on land. The only city dumping sludge into the 
sea is Hamburg, which has disposed of 18,000 
metric tons (dry weight) each year since 1962 in 
the North Sea )Inner German Bight). This amounts 
to 1% of the 1.8 million tons (dry) of sewage 
sludge produced in the country. The present 
dumping permit for Hamburg, which expires in 
1983, is not expected to be renewed or extended. 
The dumping area is considered an endangered 
biological system according to scientific studies. 
For example, fish have suffered increased sublethal 
damage and disease and decreases in species num- 
bers and richness. Heavy metals contents in sedi- 
ments are suspended matter have increased, and 
bottom waters suffer from oxygen depletion in 
summer. Sludge disposal on land has been 40% for 
agriculture, 55% by land fill, 10% by incineration, 
and 5% other. (Cassar-FRC) 
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Polders made up of material dredged from the 
harbor of Hamburg, West Germany, were tested 
for suitability for agricultural application. The port 
of Hamburg is situated in the upper limnic portion 
of the tidal Elbe River estuary, where the current 
is weak. Consequently, suspended solids transport- 
ed from upriver accumulate in the harbor. Heavy 
metals have been found in dredged material in 
concentrations ranging from 7-25 mg/kg for cad- 


mium, 250-600 mg/kg for copper, and 1500-2500 
mg/kg for zinc. Cadmium levels measured in pol- 
ders formed before 1970 and used for agriculture 
and in those formed after 1970 and not used agri- 
culturally showed no clear reduction with time. 
The nutrient content of the polder soil is high and 
favorable to plant growth, and the high chalk 
content and buffer capacity mean that the soil is 
weakly alkaline and that the heavy metals are not 
taken up by plants. However, if the chalk used by 
plants or leached out is not replaced adequately, 
the pH is reduced and plants begin to absorb heavy 
metals. This has led to a decrease in the quality of 
grain produced on some polders. Research into 
methods of improving soil contaminated in this 
way, into the hydrology of polders, and into new 
technology for treatment and disposal of dredged 
material is being performed. (Gish-FRC) 
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There are more than 100 outfalls of various sizes 
discharging sewage or surface water to the sea 
along the Northumbrian coastline. However, only 
13 of the 64 foul-sewage outfalls currently employ 
any form of preliminary treatment. Although the 
26 district councils are responsible for the pretreat- 
ment facilities at the head of coastal outfalls from 
public sewerage systems, the Northumbrian Water 
Authority has been involved in the design and 
operation of these facilities since 1974. Pretreat- 
ment plant design criteria are outlined. Screens in a 
rotating drum configuration have been found to be 
the only screening devices capable of ensuring 
100% compliance with maximum particle size re- 
quirements for discharges. The design configura- 
tions and process performance of four existing 
screening installations at ocean outfalls on the 
northeast coast are described. Reviews of the oper- 
ation of these plants have led to several significant 
conclusions regarding factors affecting the process 
reliability of drum screening installations. The di- 
ameter of the holes forming the mesh in thin steel 
plates appears to be critical to continuity of proc- 
ess performance. These holes should be no larger 
than 4 millimeters in diameter. For optimal results, 
thicker plastic plate is preferable to thin steel 
plates. Techniques for the continuous cleansing of 
screen surfaces in both cup and drum configura- 
tions also appear to be critical to process perform- 
ance. The principle of recycling generally results 
in more economical development and operation of 
screening installations at pretreatment plants on 
coastal outfalls as compared with batch-type oper- 
ations requiring extraction, processing, and remov- 
al of screenings. Large plants are preferably to be 
located in the open air, provided that adequate 
attention is given to such amenity considerations as 
odor and unobtrusiveness of the plant. (Carroll- 
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The amount of sewage sludge which can be safely 
disposed to agricultural land is highly dependent 
on whether or not the toxic effects of the copper, 


nickel, and zinc components are additive. While 
draft regulations in the United States and several 
European countries assume that these effects are 
not additive, those for the United Kingdom assume 
that they are. The concentrations of copper, nickel, 
and zinc in soil solutions of sludge-treated soils 
were investigated and the toxicity to young barley 
of solutions centaining individual metals or mix- 
tures of two metals was examined in an effort to 
establish the likely extent of additivity. These tests 
showed that, in the range of solution concentra- 
tions that is of practical concern, the relationship 
between tissue concentrations and soil solution 
concentrations is roughly linear, and that the rela- 
tionship between soil solution concentration and 
heavy metal load is concave downwards. Tissue 
concentrations of copper, nickel, and zinc in crops 
on sludge-treated soils are likely to be proportion- 
al, or less than proportional, to the heavy metal 
load of the soil. Copper, nicke, or zinc are not 
likely to contribute to the total toxicity unless their 
quantity exceeds 50 to 67% of the quantity that 
would be just sufficient to cause toxicity in the 
absence of the other elements. These results indi- 
cate that the three elements show less additivity 
than is assumed in the draft regulations in the 
United Kingdom, but a little more than is assumed 
in the U.S. regulations. It would appear that sludge 
application rates in the United Kingdom could be 
doubled without increasing the risk of environmen- 
tal pollution. (Carroll-FRC) 
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The published literature on recent developments in 
land application of wastewater was reviewed. Case 
studies of successful application of secondary 
wastewater effluents were reported for grassland, 
sugarcane and cotton crops, and in a southern 
Appalachian forest. Nitrogen removal and heavy 
metal accumulation by different forage crops were 
studied. Nitrogen balances at wastewater disposal 
sites showed that a significant fraction of nitrogen 
was lost by denitrification and volatilization. 
Drained, cultivated, organic soils; flooded organic 
soils; and shallow reservoirs efficiently removed 
nutrients from wastewater effluents. Microbiologi- 
cal die-off exhibited first-order kinetics. Die-off 
rates were 1.14 per day for fecal coliforms, 1.33 
per day for Salmonella, and 1.45 per day for vir- 
uses. Depth to groundwater was an important 
factor in the attenuation of pathogens in the soil. 
Effects of land application on the health of work- 
ers and other exposed populations, on the quality 
of ground and surface waters, on the food chain, 
and on soil physical properties were studies. 
(Cassar-FRC) 
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A review of the radioactive waste literature for 
1981 listed the contents of 3 symposia in tabular 
form. Recent regulations published by the Nuclear 
Regulatory Commission, Department of Energy, 
and EPA were highlighted. Studies on the isola- 
tion of radioactive wastes included hydrogeologi- 
cal investigations of the suitability of different host 
rocks and sites for waste burial. It was determined 
that groundwater moves mainly through macrofis- 
sures and is nearly stationary in the adjacent mi- 
cropores. Pressure gradients caused by the tem- 
perature differences were important. Shallow land 
burial of low-level waste in polyethylene drums 
was done satisfactorily. Several handbooks and 
reviews on geologic repositories were mentioned. 
Other authors discussed testing and modeling of 
the suitability of various sites for disposal with 
consideration of temperature changes, creep in salt 
formations, effects of seismic events on under- 
ground facilities, and ocean disposal. Waste treat- 
ment methods reviewed were solidification (such 
as spent ion exchange beads), vitrification (for ex- 
ample, the MODOX process for immobilizing Na 
ions and radionuclides in a glass matrix), volume 
reduction (melt refining, treatment of ion exchange 
resin waste, glass furnace, use of metals and slags, 
and chemical reactions plus filtrate of 1131 wastes), 
and incineration. Studies on migration of radionu- 
clides in the environment included monitoring of 
aquatic and terrestrial organisms, sediments, and 
water. Several models were developed to describe 
transport of radioactive materials in water, soil, 
and food webs. Methods used for monitoring at 
radioactive materials facilities such as powerplants 
included soil sampling, collecting wind-suspended 
dust, and sampling of drainage ditch water. Other 
topics discussed were waste management, storage, 
transportation, risk assessment, remedial action 
such as sealing uranium mill tailings sites with 
asphalt emulsion barriers, decomissioning nuclear 
facilities, and socioeconomic factors. (Cassar-FRC) 
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Regional sludge management was advantageous 
for the town of Maynard, Massachusetts, for two 
reasons: cost effectiveness and improvement of ef- 
fluent quality. The 1 mgd wastewater treatment 
plant at Maynard had experienced many problems 
with its fluidized bed sludge incinerator since star- 
tup in 1975, and management resorted to on-site 
landfilling of undigested sludge. In addition, dis- 
charge standards were violated 55 and 26 days per 
year for BOD and total suspended solids, respec- 
tively. The problems were solved by trucking 
liquid sludge to the Greater Lawrence Sanitary 
District, a 39 mgd capacity secondary treatment 
facility, equipped for sludge thickening, dewater- 
ing, and incineration. Costs per dry ton were as 
follows: onsite landfill, $250; fluidized bed inciner- 
ator, $620; and liquid sludge hauling, $323. Al- 
though landfilling was the cheapest alternative, 
there had been many complaints of obnoxious 
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odors. Hauling sludge also decreased the number 
of days on which maximum discharge standards 
were violated to 15 and 18 for BOD and total 
suspended solids, respectively. A figure compares 
the annual operation and maintenance costs of on- 
site incineration and hauling for 10-100 miles, one- 
way, at flows up to 100 mgd. Cost effectiveness is 
also shown in graph form. It is more cost effective 
to incinerate on site above 10 mgd. At lesser flows, 
the cost effectiveness depends on hauling distance. 
For example, for a 2 mgd plant it is more cost 
effective to haul sludge up to 80 miles one-way; for 
a 6 mgd plant, it pays to haul only 15 miles one- 
way or less. (Cassar-FRC 
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The use of ozone as a treatment process for public 
drinking water is of interest because other methods 
include a concern relative to the ingestion of chlo- 
roform and other trihalomethanes. Ozone which 
decomposes rapidly in water to form oxygen 
deters the possibility of formation of other hazard- 
ous species. Most studies on ozonation have dealt 
with sterilization, color, taste, and odor removal. 
This study investigated the effect of ozonation on 
the concentration of selected phosphorus, sulfur, 
nitrogen and chloride species present in raw drink- 
ing water supplies. The following observations 
were made. No effect on the concentration of 
either phosphate or chloride was detected. The 
concentration of sulfide and sulfite was reduced to 
below detection limit of the method used when 
intermediate or high concentrations of ozone was 
applied. The concentration of sulfide was only 
slightly elevated corresponding to the conversion 
of limited amounts of sulfite to sulfate. For the 
nitrogen system no effect was detected for treat- 
ment of samples containing ammonia. The nitrite 
concentration however was reduced to below the 
detection limit for the method when intermediate 
and high levels of ozone treatment were employed. 
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Research was focused on delineating the role of 
microorganisms in drinking water quality degrada- 
tion, which can occur during water transport in 
pipe networks. Biofouling kinetics were studied at 
very low (glucose) substrate levels in simulated 
systems using continuous stirred-tank reactors. 
Biofilm growth was measured on glass slides sus- 
pended in single reactors inoculated with indig- 
enous microorganisms present in the University tap 
water. Extremely dilute feed solutions were used 
to simulate low (5-15 mg/liter) total organic 
carbon (TOC) conditions typical of actual water 
distribution systems. Biofouling was quantitatively 
estimated from biofilm thickness, attached biomass 
and its ATP level, biofilm polysaccharides, and 
changes in TOC and dissolved oxygen. It was 
found that biofilm kinetics under low substrate 
conditions were similar to literature values. The 
substrate penetrated the entire biofilm thickness, 
indicating no substrate limitation. Substrate con- 
sumption rate was linear with substrate loading 
rate and oxygen consumpton rate. It was conclud- 
ed that ATP measurement of the biofilm is a good 
indicator of biological activity. An ATP index is 
proposed for possible use for water quality change 
monitoring. (Zielinski- MAXIMA) 
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Tube settlers were chosen as a cost saving means 
of expanding the capacity of the Western Filter 
plant in Birmingham, Alabama. A 7-month study 
compared operation of Basin No 2, operating at 
the 5 mgd conventional rate without tube settlers, 
and Basin No. 1, operating at rates up to 20 mgd 
and equipped with 3600 sq feet of tube settlers and 
an additional 480 linear ft of weirs. Settled water 
turbidities from the 2 basins were comparable. 
Total capacity of the plant will be expanded from 
440 to 60 mgd when tube settlers are also installed 
in Basin No. 2. (Cassar-FRC) 
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Homogeneous kappa-carrageenan and _ bovine 
serum albumin membranes used in reverse osmosis 
and other applications were evaluated. Solutes in- 
cluded urea, B vitamins, enzymes, and other sub- 
stances with molecular weights from 60 to 68,000. 
The rates of hydraulic transport of water, solute 
permeabilities, and sieving coefficients increased 
with the water content of membranes. Water con- 
tent, in turn, was related to pore radius. As the 
molecular weight of the solute increased, the ratio 
of diffusion coefficient of the solute in the mem- 
brane to the diffusion coefficient of the solute in 
water decreased, the reciprocal of the membrane 
thickness times the membrane resistance increased, 
and the sieving coefficient decreased. (Cassar- 
FRC) 
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CONSTRUCTION CRITERIA OF THE MERY- 
SUR-OISE STORAGE BASIN - IMPROVE- 
MENTS IN WATER QUALITY OBTAINED, 

Compagnie Generale des Eaux, Paris (France). 
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PACKAGED PLANT TREATS TURBIDITY, 
Mesa Engineering and Surveying Co., Inc., Mon- 
trose, CO. 

R. A. Burnham, and W. C. Trnka. 
Water/Engineering and Management, Vol 129, No 
4, p 56-57, April, 1982. 


Descriptors: *Turbidity, *Water treatment, Ridg- 
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The water supply of Ridgeway, Colorado, popula- 
tion 270, is pure at the source but becomes con- 
taminated with organic and inorganic matter 
during its travel through 6 miles of open ditch. 
Turbidity is especially high during the spring 
snowmelt period. A package plant was installed 
(total cost $780,000) to upgrade water quality. The 
treatment process consists of flocculation with 
alum and cationic polymer, a depth clarifier, sand 
depth filters, and chlorination. The equipment 
treats 130,000 gpd. The facility delivers water 10 
times better in quality than minimum specified 
standards. (Cassar-FRC) 
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FLORIDA STYLE WATER SUPPLY AND 
TREATMENT, 

CH2M Hill, Gainesville, FL. 

O. K. Buros, T. A. Ridgik, C. R. Sproul, M. R. 
Vilaret, and R. A. Yorton. 

Water/Engineering and Management, Vol 129, No 
4, p 30-33, April 1982. 3 Ref. 
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Florida’s abundant precipitation (163 million acre 
feet per year) recharges the very productive Flori- 
dan aquifer underlying most of the state and the 
smaller Biscayne aquifer under the southeast coast. 
Groundwater provides almost 90% of the state’s 
public supply. Florida’s most prevalent problems 
with its water supply are hardness (high Ca, low 
Mg), high hydrogen sulfide levels, salt water intru- 
sion, and trihalomethane (THM) formation. As a 
result, treament methods have evolved. Water soft- 
ening with lime or lime-soda ash is widespread. 
Many softening plants use potato starch as a floc- 
culant aid to improve the sludge handling charac- 
teristics. Surface water quality is variable; it is 
often high in organic color. Treatment usually 
required is coagulation, settling, filtration, and acti- 
vated carbon. Aeration has been a common proc- 
ess for removing hydrogen sulfide from waters. 
However, Orlando is using a new process based on 
oxidation of sulfides with chlorine prior to passage 
through a granular activated carbon bed. Methods 
of handling the salt water intrusion problem in- 
clude artificial recharge of an aquifer with river 
water, control of large withdrawals in sensitive 
areas, raising canal control elevations, and reloca- 
tion of wells further inland. In areas of abundant 
brackish water supplies desalination by electrodia- 
lysis or reverse osmosis is in use. The combination 
of high dissolved organic matter and bromide ions 
in Florida waters favors THM formation. Three 
possible treatment strategies are available: removal 
of THM precursors, removal of THM after chlor- 
ination, and alternate disinfectants. (Cassar-FRC) 
W82-06027 


REMOVAL OF HUMIC SUBSTANCES FROM 
NATURAL WATERS BY REVERSE OSMOSIS, 
Trondheim Univ. (Norway). Div. of Hydraulic 
and Sanitary Engineering. 

H. Odegaard, and S. Koottatep. 

Water Research, Vol 16, No 5, p 613-620, May, 
1982. 7 Fig, 5 Tab, 5 Ref. 


Descriptors: *Reverse osmosis, *Membrane proc- 
esses, *Humic acids, Water treament, Color re- 
moval, Organic matter, Sagelva River, *Norway. 


Removal of humic substances from water by re- 
verse osmosis was studied in laboratory units. The 
raw water from the Sagelva River, Trondheim, 
‘Norway, was high in color (average 54 mg Pt per 
liter). About 72% of the humic substances had 
molecular weights above 5000. Three reverse os- 
mosis units were used: Osmonics spiral wound 
Model OSMO 519-SB, DDS plate and frame 
module Model 20-Lab, and PCI single tube module 
Model bro mk2. Membrane pore size was the most 
significant factor influencing permeate quality and 
product water flux. Pressure had no significant 
effect on permeate quality but was linearly related 
to product water flux. The concentration of humic 
substances in the raw water did not affect the 
water flux, indicating that the osmotic pressure of 
the humic materials did not affect the transport 
mechanism. The best membranes for each unit 
were: Osmonics SEPA 89 (permeate flux 25 liters 
per sq m per hour at 15 bars), DDS 865 (permeate 
flux 1201 sq m per hour at 40 bars) and PCI T2A 
(permeate flux 90 liters per sq m per hour at 15 
bars). Removal efficiencies of the best membranes 
were 80-97% in terms of permanganate number. 
The presence of suspended solids in the raw water 
decreased removal efficiencies. In the case of 130 
mg per liter suspended solids as bentonite, reduc- 
tion was 50% during 3-4 hours. The suspended 
solids had greater effects at higher operating pres- 
sures. (Cassar-FRC) 

W82-06045 


THE CORROSION OF COPPER BY CHLORIN- 
ATED DRINKING WATERS, 

Massachusetts Univ., Amherst. Dept of Chemistry. 
D. Atlas, J. Coombs, and O. T. Zajicek. 

Water Research, Vol 16, No 5, p 693-698, May, 
1982. 6 Fig, 2 Tab, 14 Ref. 
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Corrosion of copper water piping was investigated 
by exposing copper drillings to different concen- 
trations of free chlorine (0 to 10 mg per liter) and 
different pH (5 and 8) for 24 hours and determin- 
ing the dissolved copper at different intervals. Free 
Chlorine, rather than dissolved oxygen, was the 
agent most responsible for copper corrosion by 
chlorinated water supplies. Chlorination was more 
corrosive at the lower pH because of the pH 
dependence of the HOC! electrode reactions and 
the fact that hydrochlorous acid is a stronger oxi- 
dizing agent than hydrochlorite ion. To minimize 
copper pipe corrosion it was recommended that 
the water supply be adjusted to pH of 7-8 after 
chlorination, using sodium carbonate rather than 
sodium hydroxide, and that free chlorine be main- 
tained at a level no higher than 2 mg per liter. 
(Cassar-FRC) 
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THEY DON’T ACTIVATE THEIR SLUDGE IN 
LAGOS OR LAHORE, 

Loughborough Univ. of Technology (England). 
WEDC Group. 

J. Pickford. 

Effluent and Water Treatment Journal, Vol 22, No 
3, p 105-107, March, 1982. 
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The 1981-1990 decade, the International Drinking 
Water Supply and Sanitation Decade, was planned 
to provide a safe and accessible supply of drinking 
water to all of the world’s population. The greatest 
benefit of improved water supplies in underdevel- 
oped countries is accessibility of water. Most poor 
people do not connect disease and health with 
water quality. Most human excreta disposal in un- 
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derdeveloped nations is by latrines, as sewerage 
systems require too much water flow to operate 
correctly. Where most tap supplies of safe or pub- 
licly-treated water are intermittent, contamination 
in the distribution system often occurs. When more 
advanced nations provide funds for constructing 
sewage treatment works, often local authorities 
lack the funds to staff and maintain the facilities. 
Unstable governments, politics, and local regious 
traditions and taboos may also add to the difficul- 
ties of providing water and sanitation. It is suggest- 
ed that developed countries should not try to 
impose their technology on underdeveloped na- 
tions, but rather work with them in finding the 
sewage disposal and water treatment systems 
which would operate best within their existing 
way of life. Reliability in performing routine jobs 
on schedule and well is seen as a valuable asset to 
be encouraged in developing nations seeking to 
establish improved water management technlogies. 
(Geiger-FRC) 
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ECONOMIC IMPACT STUDY OF R81-11 TRI- 
HALOMETHANE STANDARDS FOR PUBLIC 
WATER SUPPLIES, 

Illinois Dept. of Energy and Natural Resources, 
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Document No 82/05, February 1982. 75 p, 16 Tab, 
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Trihalomethanes (THMs) have been associated 
with human cancer and genetic defects in tests 
conducted by the U.S. Environmental Protection 
Agency. Proposed changes to Chapter 6 of the 
Illinois Public Water Supply Regulations con- 
tained in regulatory proposal R81-11 seek to con- 
trol THM concentrations in Illinois’ public drink- 
ing water. The EPA has set a maximum contami- 
nant level of 0.10 mg/1 for Total THMs; all Illinois 
public water supplies (PWS) serving more than 
75,000 people must try to comply by November 5, 
1981 and those serving 10,000-75,000 just approach 
compliance by November 5, 1983. Most (85%) of 
Illinois’ water comes from groundwater sources 
and Lake Michigan, which historically have had 
negligible levels of TTHM. Forty-three PWS 
serve more than 10,000 people. Typical surface 
water treatments are coagulation, filtration and 
chlorination. Groundwater must also be chlorinat- 
ed. Many PWS can lower their TTHM levels by 
changing chlorination points and/or replacing 
chlorine with another disinfectant. Estimating 
compliance costs is difficult for lack of statewide 
sampling results. TTHM sampling done in private 
labs will cost the PWS $45/sample vs. $22.50/ 
sample in state labs. For 1200 samples the first 
year, adopting the proposal would save $27,000, 
and $9,622.50 a year therafter for 428 samples. 
Illinois would also continue receiving $1.2 million 
in federal funding. Economic impacts on agricul- 
ture and commerce would be negligible; the 
chemical industry might see minor increases. The 
incremental benefits of adopting the measure 
outweigh the costs by the $1.2 million in federal 
assistance plus any difference in analytical cost. 
(Atkins-Omniplan) 
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TRIHALOMETHANE FORMATION IN 
WATER TREATMENT PLANTS IN NORTH 
CAROLINA, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

P. C. Singer, J. J. Barry, III, G. M. Palen, and A. 
E. Scrivner. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243734, 
Price codes: A07 in paper copy, AO1 in microfiche. 
North Carolina Water Resources Research Insti- 
tute, Raleigh, Report UNC-WRRI-82-179, April 
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OWRT B-126-NC(1), 14-34-0001-9035. 


Descriptors: *Chlorinated hydrocarbons, *Chlorin- 
ation, *Carcinogens, *Drinking water, Water treat- 
ment, Urban areas, Chlorine, Wastewater treat- 
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Analyses for trihalomethanes (THMs) in drinking 
water (by gas chromatography with electrolytic 
conductivity detection) showed that they are 
formed during water treatment in nine of the larger 
cities in North Carolina. Furthermore, concentra- 
tions of these suspect carcinogens often exceeded 
the established maximum contaminant level at 
three of these locations. Examination of potential 
surrogate measures of THMs suggests that ultra- 
violet/absorbance and total organic carbon are 
good indicators of THMs and their precursors. 
Statistical analysis of the data was ued to identify 
seasonal variations, temperature effects, geographi- 
cal trends, and other water quality characteristics 
and water treatment practices which contribute to 
THM formation. A standardized THM formation 
potential method was found particularly useful in 
this regard. Chlorination/coagulation practices at a 
Wilmington water treatment plant were studied in 
an attempt to assess approaches to THM reduction; 
it was found that THM concentrations in finished 
water could be substantially reduced by shifting 
the point of initial chlorine application to a point 
following sedimentation. Similar results were ob- 
tained on a laboratory scale for Chapel Hill and 
Raleigh waters. (Zielinski- MAXIMA) 
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APPROPRIATE SELECTION OF WATER/ 
WASTEWATER TREATMENT PROCESSES 
FOR SMALL CITIES AND RURAL AREAS, 
Oklahoma Univ., Norman. Bureau of Water and 
Environmental Resources Research. 
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INVESTIGATION OF THE CHEMICAL 
NATURE AND POSSIBLE TOXICITY OF 
PRODUCTS FORMED DURING THE OZONE 
DISINFECTION OF DRINKING WATER CON- 
TAINING ORGANIC SUBSTANCES, 

Auburn Univ., AL. Dept. of Chemistry. 

W. C. Neely. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-254970, 
Price codes: A02 in paper copy, AO1 in microfiche. 
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The potential for formation of carcinogenic epox- 
ides of polycyclic aromatic hydrocarbons (3,4-ben- 
zopyrene and napthalene) in drinking water 
through action of ozone on their dissolved or 
suspended forms was explored. Within the limits of 
the techniques used, no conclusive evidence for 
epoxide formation from either compound was 
found; Ames bioassay produced no evidence for 
existence of their mutagenicity following ozone 
treatment. In addition, the ozonization of a model 
organic (phenol) in aqueous solution was studied 
using two approaches (ultraviolet (UV) light irra- 
diation, and metal ion catalysts) for accelerating 
the rate of ozonolysis in aqueous solution. It was 
concluded that UV-induced ozone decomposition 
is responsible for photo-assisted ozonization, allow- 
ing for direct calculation of the light intensity 
needed to obtain a given degree of accelerated 
ozonization under specified conditions. Testing the 
catalytic ability of 25 transition metals and lanthan- 
ides revealed that vanadium pentoxide, uranium 
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dioxide, and cobalt(II) catalyzed ozone decomposi- 
tion, with the latter effectively tested for phenol 
ozonization. The results all indicate that aqueous 
phenol ozonization proceeds through initial ozone 
decomposition to a reactive species, for which the 
hydroxyl radical is proposed; this is in distinct 
contrast to established mechanisms in nonaqueous 
solution. (Zielinski-MAXIMA) 

W82-06173 


SUPPLYING WATER TO THE RURAL COM- 
MUNITY, 

DeWild Grant Reckert and Associates Co., Rock 
Rapids, IA. 

M. Whye, and D. Holman. 

Public Works, Vol 113, No 5, p 58-60, May, 1982. 
1 Fig, 1 Tab. 
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The Lincoln-Pipesteon Rural Water System, 
southwest Monnesota, is an example of a modern 
rural water system. It serves 900 customers in 11 
communitites spread over a 70 x 25 mile area. 
After a feasibility study, funding was arranges ($4 
milliongrant and $6.4 million loan). The completed 
system obtains its water from four 60-70-ft deep 
gravel packed wells of 400-450 gpm capacity each, 
fieed with submersible pumps. Water is of good 
quality, requiring only chlorination and fluorida- 
tion. Water is delivered by sin pumping stations/ 
groundwater storage reservoirs with combined 
storage capacity of 1.1 million gallons. Outlying 
stations are served by four high pressure pumps. 
The major construction cost was the distribution 
system, 645 miles of main pies and 70 miles of 
service pipes. Billing is done according to meter 
reading supplies monthly by the users. Aneffective 
rural water system must, first of all, have enough 
subscribers to justify costs. Second, water must be 
affordable. Consumers in a rural water system have 
good qualtiy, reliable water for hone and livestock 
use. However, fire protection and irrigation water 
are not generally provided. (Cassar-FRC) 
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OVERHAULING A WATER SYSTEM, 

Kupper (Charles J.), Inc., Piscataway, NJ. 

C. H. Witte. 

Public Works, Vol 113, No 5, p 74-75, May, 1982. 


Descriptors: *Water distribution, *Rehabilitation, 
*Water treatment, Water supply, Water mains, 
Water storage, Tuckerton, *New Jersey, Water 
metering. 


Water problems in Tuckerton, New Jersey, led to 
the acquisition of the Tuckerton Water Company 
by the borough municipal utilities authority. The 
town of 2412 year-round population and 8000 peak 
summer population had an antiquated distribution 
system, an inoperable treatment facility, and an 
undersized, deteriorated storage tank. Estimated 
costs of improvements were $2.8 million, for 
which financing was obtained by a loan and a 
grant. Renovation of the system began with the 
water treatment facility, in which the old filter was 
repaired and a new one added and new pumping 
and feed equipment installed. A 6 inch water main 
was constructed to loop the system and stabilize 
the pressure. A 12 inch ductile iron main replaced 
a 4 inch concrete main. Other improvements were 
an additional supply well, a 1.4 million gallon 
storage standpipe, replacement of 60% of the dis- 
tribution system, and installation of water meters. 
Future work includes more improvements to the 
water treatment plant. (Cassar-FRC) 
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MICROPROCESSORS AND COMPUTERS IN 
ANALYSIS IN THE WATER INDUSTRY, 
Technicon Instruments Co. Ltd. (England). 

D. G. Thomson. 

Water Pollution Control, Vol 81 No 2, p 193-199, 
1982. 2 Fig, 7 Ref. 
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In the early 1970s computer controlled water treat- 
ment plants appeared as the fist sign of revolution- 
ary changes in the water industry in the United 
Kingdom. This first step towards automation of 
water analysis provided a solution to the problem 
of coping with large sample numbers, but it has 
since become apparent that the computation of the 
data which all forms of instrumentation produce is 
now a major problem. The fast handling of samples 
is meaningless if the information gained from the 
analyses cannot be managed efficiently. The most 
recent approach to such problems is the use of 
microprocessing equipment. The use of such equip- 
ment in an attempt to improve the performance of 
the analytical instrument and to increase the 
degree of automation involved consideration of the 
following features as basic in the design: flexibility 
in routine operation, total automation of the au- 
toanalyzer, validation of data, direct interfacing to 
existing systems, and improvement in the chemical 
performance. The LDM system is described; it 
includes a SEMS solar computer which is modular 
and can be upgraded as the workload or organiza- 
tion changes. (Baker-FRC) 
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MAINTENANCE OF ANALOG INSTRUMENT 
SYSTEMS, 

Turbitrol Co., Atlanta, GA. 
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REMOVAL OF INORGANIC MERCURY 
FROM WATER BY BITMUMINOUS COAL, 
Indian Inst. of Tech., Kanpur. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5D. 
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NONSTANDARD METHODS FOR ENUMER- 
ATING BACTERIA IN DRINKING WATER, 
Trondheim Univ. (Norway). Div. of Hydraulic 
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L. Fiksdal, E. A. Vik, A. Mills, and J. T. Staley. 
Journal of the American Water Works Associ- 
ation, Vol 74, No 6, p 313-318, June, 1982. 4 Fig, 5 
Tab, 22 Ref. 
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In order to determine the optimum conditions for 
maximizing viable counts of bacteria from drinking 
water samples, various enumeration procedures 
were examined. Nonstandard procedures which 
increased bacterial count included: media that 
were more dilute than Standard Methods Agar, 
incubation periods that ranged from 2 to 13 or 14 
days and longer, and an incubation temperature of 
20 degrees C. The differences between the results 
obtained with these nonstandard methods suggests 
that there may be regional differences in bacterial 
flora which account for the differences in efficacy 
of enumeration procedures. Additionally, strain di- 
versity was estimated for heterotrophic bacteria 
from nonchlorinated and chorinated waters. In this 
examination, untreated source waters had a greater 
diversity of bacteria than did chlorinated samples. 
This suggests that chlorination allows few species 
to survive in distribution systems. (Baker-FRC) 
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ADVANCED WATER TREATMENT FOR 
COLOR AND ORGANICS REMOVAL, 

Dillon (M. M.) Ltd., London (Ontario). 

T. A. Constantine. 

Journal of the American Water Works Associ- 
ation, Vol 74, No 6, p 310-313, June, 1982. 3 Fig, 1 
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This paper discusses and evaluates a relatively new 
process called biological activated filtration (BAF) 
in comparison to the conventional physical-chemi- 
cal process that traditionally has been used to 
remove color and organic compounds from drink- 
ing water supplies. The BAF process can offer 
reduced capital and operating costs lower chemi- 
cal dosage requirements, and lessen sludge-disposal 
problems for treatment of highly colored waters 
than conventional treatment programs. BAF proc- 
esses would suit commonly occurring raw water 
conditions, and consist of the following steps: 
ozonation - carried out in gravity flow through 
contact tanks with twenty minutes’ detention time 
after ozone contact, providing for the reaction of 
the most refractory organic compounds; GAC ad- 
sorption carried out in either gravity or pressure 
vessels, with a 20 minute period in the carbon beds 
being needed; stabilization via a hydrated lime 
slurry injected into the treated water from the 
BAF units to stabilize the corrosive tendency of 
the water; and postchlorination prior to delivery to 
the distribution system and storage facilities to 
ensure that residual concentrations sufficient for 
disinfection are present in the system up to each 
user’s service. (Baker-FRC) 

W82-06279 


ANALYTICAL NOTE: EVALUATION OF THE 
M-SPC METHOD AS A SUBSTITUTE FOR 
THE STANDARD PLATE COUNT IN WATER 
MICROBIOLOGY, 

Illinois Inst. of Tech., Chicago. Pritzker Dept. of 
Environmental Engineering. 

C. N. Haas, M. A. Meyer, and M. S. Paller. 

Journal of the American Water Works Associ- 
ation, Vol 74, No 6, p 322, June, 1982. 1 Fig, 3 Ref. 
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In this study the membrane filter Standard Plate 
Count (m-SPC) procedure was compared with the 
SPC procedure using samples collected from two 
New England water treatment plants and distribu- 
tion systems. Samples at each plant included raw 
water, partially treated water immediately after 
post-chlorination, and three samples taken within 
the distribution system of the plant at various 
transit times following treatment up to about 1 
week. Computerized analyses performed on the 
data collected indicate that the m-SPC method is a 
satisfactory alternative to the SPC method. More- 
over, the m-SPC method is more sensitive than 
SPC because it can handle sample volumes in 
excess of 1.0 mL. However, it is noted that the 
SPC procedure itself, and thus the m-SPC proce- 
dure as well, is imprecise, as it fails to enumerate a 
sizable portion of potable water organisms, since 
the choice of incubation time and medium is arbi- 
trary. (Baker-FRC) 
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GROUNDING OF ELECTRIC CIRCUITS TO 
WATER SERVICES: ONE UTILITY’S EXPERI- 
ENCE, 

Suffolk County Water Authority, Oakdale, NY. 
A. A. Guerrera. 

Journal of the American Water Works Associ- 
eg 72, No 2, p 82-87, February, 1980. 7 Fig, 
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The use of water service pipes for grounding of 
electric circuits has resulted in numerous and docu- 
mented cases of deterioration of water quality, 
increased rates of corrosion of copper plumbing, 
and potential hazards to water supply personnel. 
The Suffolk County Water Authority in Oakdale, 
New York, still has more than 230,000 active serv- 
ices acting as secondary grounding electrodes, de- 
spite the availability of effective and approved 


alternate grounding systems. It has been demon- 
strated that if two or more electric utility custom- 
ers are fed from one transformer, and there is a 
water pipe ground connection for each customer, 
some current will always flow over the grounding 
connections under normal conditions. This results 
in the utilization of water utility piping and its 
appurtenances for purposes other than those for 
which it was designed and installed. It has further 
been demonstrated empirically that corrosion of 
tubing or deterioration of water quality occurs in 
areas receiving the same treated water where the 
only apparent variable is the presence of stray 
electric currents. In homes where copper corro- 
sion of the pipes has resulted in deterioration of 
water quality, a recording clamp-on ammeter has 
been used to determine whether there was current 
flow between the affected residences and a 
common transformer and to note the peaks in the 
current flow. In many cases the problem of copper 
corrosion disappeared after an insulating coupling 
was installed on the corporation stop at the main. 
A poor or damaged ground in one residence has 
also been shown to affect the flow of electricity 
and the water quality in a neighboring residence. 
Changes in taste and odor have also occurred 
where water containing sulfur was affected by a 
substantial current flow, with the sulfur reduced to 
sulfide. (Baker-FRC) 
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DRINKING WATER DISINFECTION, 

Strauss and Roberts, Inc., Porterville, CA. 

K. E. Longley, and B. Roberts. 
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The design and selection of a disinfection system 
requires the development and analysis of treatment 
objectives together with the economic and oper- 
ation factors which impact on the optimization of 
disinfection process. The first step is good engi- 
neering practice to be followed in the selection of 
disinfectants and the subsequent process optimiz- 
ation. Primary and secondary treatment objectives 
for water of a known quality must be assessed, and 
then the disinfectant dose to attain the desired 
objectives must be determined. Ozone is an out- 
standing disinfectant that has been used extensively 
in Europe. Ozonation systems may be divided into 
four sub-systems: oxygen generation or air pre- 
treatment; ozone generation; off-gas ozone destruc- 
tion; and process control. Chlorination of drinking 
water is a practice undergoing only slow evolu- 
tionary change during the past few decades. Sulfur 
dioxide is the usual choice for a dechlorinating 
agent for facilities practicing chlorination. Water 
treatment plants using hypochlorination typically 
have a storage area for bulk storage of chemical. 
The chloramine disinfection process fell into disuse 
generally due to the superior quality of the water 
product after using hypochlorous acid. A variant 
of the chloramine or chlorine-ammonia process is 
the introduction of ammonia to the water stream 
after a controlled contact time with free chlorine. 
An effective disinfectant producing minimal triha- 
lomethanes in the presence of their precursors is 
chlorine dioxide. Its use is growing for taste and 
odor control. Disinfectant selection requires evalu- 
ation of treatment objectives, including interrelated 
engineering economic, operation, health and safety 
considerations. (Baker-FRC) 
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A project has been undertaken to evaluate the 
single contaminant removal process versus the de- 
salting processes. This project is designed to help 
small communities which have inorganic contami- 
nant problems. The single contaminant removal 
processes available for the engineer to chose from 
include alumina adsorption or ion exchange. The 
desalting processes include reverse osmosis or elec- 
trodialysis. To make the proper choice both tech- 
nically and economically, consideration must be 
given to the raw water total dissolved solids level, 
speciation of contaminant, concentration of ions 
competing for adsorption or ion exchange sites, silt 
density index, public health risk in event of process 
failure or contaminant breakthrough, quality of 
water required for distribution, and buffer capacity 
to be overcome for pH adjustment. In order to 
design an effective process the fundamentals must 
be understood particularly in relation to selectivity 
sequence, percent contaminant passage expected, 
and pretreatment, post treatment and waste dispos- 
al requirements. (Baker-FRC) 
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VIRUSES IN A COMMUNITY WATER 
SUPPLY ASSOCIATED WITH AN OUTBREAK 
OF GASTROENTERITIS AND INFECTIOUS 
HEPATITIS, 

Murray State Univ., KY. Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 5C. 
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SOLVED AIR FLOTATION AND FILTRATION, 
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This report discusses bench and pilot plant tests of 
a potable water treatment system consisting of 
chemical feeding, dissolved air flotation, gravity 
filtration, and disinfection. The report describes 
the conceptual design of the purification system, a 
technical feasibility study, an economic feasibility 
study and recommendation for future research. 
The system was proposed for the city of Pittsfield, 
60,000 inhabitants, located in the Berkshire Hills of 
western Massachusetts. The water sources consist 
of three surface reservoirs supplying about 56 ML/ 
day to the city and communities surrounding it. 
The system emphasizes the use of a dissolved air 
flotation (DAF) unit for water purification. 
Carbon absorption is proposed for removing toxic 
organic substances. Successful treatment of Pitts- 
field raw water was obtained by this system. The 
total annual costs for the proposed system are 
estimated to be $233,708, $846,888 and $4,551,998 
for plants with flow rates at 3.7, 37, and 370 ML/ 
day, respectively, which are lower than costs of a 
conventional system. (Baker-FRC) 
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BIOCLEANSING WITH AQUATIC WEEDS: A 
MEANS OF REMOVING ASBESTIFORM 
FIBERS FROM WATER, 
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Research was conducted to find a suitable aquatic 
plant for the removal of asbestos from municipal 
water supplies. Aquatic plants were grown in 35 
and 200 liter aquaria and exposed to known con- 
centrations of equal parts of chrysotile and tremo- 
lite asbestos with water circulation provided by air 
stones. Water samples and thin plant sections were 
taken for asbestos analysis by electron microscopy. 
All plant types removed asbestos fibers to some 
degree, with elodea removing the greatest number 
per gram of plant material. Data were also ob- 
tained for pondweed, scirpus, and sagittaria. The 
amount of asbestos fibers removed was directly 
proportional to the surface area of the plant. Anal- 
ysis revealed that the fibers accumulate externally 
on the plant surface, possibly through an electro- 
chemical reaction. Elodea, with its many leaves, 
has a far greater surface area than other plants 
tested and also has the greater rate of growth. The 
study results suggest that plants should be left in 
reservoirs to scavenge asbestos fibers. Further 
study should be directed towards the use of plants 
in outdoor holding ponds to assess their efficacy 
for eliminating asbestos from drinking water at 
relatively low costs. (Zielinski- MAXIMA) 
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FILTRATION, 
Environmental Protection Agency, Cincinnati, 
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Effective operation of diatomaceous earth (DE), 
slow sand, and rapid granular media water filtra- 
tion plants is described. Among the particles which 
must be removed by filtration are asbestos, bacte- 
ria, clay, protozoan cysts, fine rock particles, and 
viruses. In DE filtration small quantities of DE as a 
filter aid are continuously added to the feed. Filtra- 
tion takes place on a permeable septum precoated 
with a thin layer of DE. Coagulants are rarely 
used. DE filtration may be done under pressure or 
vacuum. Removal of Giardia cysts can reach 
99.99%; asbestos fibers, 99.99%; and plankton, 
100%. Turbidities of 0.10 NTU are attainable. The 
granular media filtration process, most commonly 
used in the U.S., usually includes coagulation, floc- 
culation, sedimentation, and filtration. If raw water 
quality is good, sedimentation and sometimes floc- 
culation may be omitted. Continuous monitoring of 
turbidity can quickly detect early filter break- 
through. Filters should be backwashed before tur- 
bidity reaches the 1 NTU level. Giardia cysts and 
asbestos fibers removal is effective when turbidities 
do not exceed 0.1 NTU. Slow sand filtration, a 
biological process developed in the 19th century, 
effectively removes bacteria. The system is most 
suitable for small communities because capital 
costs are low and large areas of land are required 
for the filter beds. (Cassar-FRC) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


Water systems and other public utilities face fi- 
nancing crises as physical facilities age, costs in- 
crease, and consumers resist rate increases. The 
Chicago, Illinois, water system’s financial condi- 
tion is described as an example of a utility serving a 
large community. Although the city’s allowance of 
$18.7 million per year for capital improvements 
appears to be far short of the ideal $30-50 million 
per year other factors must be considered. Re- 
placement of small water mains is being delayed 
because redevelopment plans for some areas are 
not yet known. The two water purification plants 
(built in 1947 and 1964) are in good condition and 
have excess capacity for new customers. Future 
customers will pay the costs of extending the dis- 
tribution system. Therefore, the utility expects to 
make a $8 million per year profit from new service 
by 1985. Much of this revenue will be available for 
capital improvements. The city is now benefiting 
from building a system larger than was needed at 
the time of construction. (Cassar-FRC) 
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Phosphorus input to the Wahnbach Reservoir, 
near Bonn, West Germany, has been reduced since 
1977 by an energy-input-controlled direct filtration 
process. The phosphorus elimination plant, located 
on the reservoir’s main tributary, pumps water 
from a prereservoir and precipitates the dissolved 
phosphate with 4-10 mg per liter ferric salts. The 
colloidal iron compounds are destabilized by 
mixing during a 20 sec period. Further mixing in 
the agglomeration basins develops flocs large 
enough to fiiter easily. The filter medium is com- 
posed of granular activated carbon on the top, 
hydroanthracite in the middle, and fine sand on the 
bottom. Particle size decreases from 3-5 mm in the 
top layer to 0.7-1.2 mm in the bottom layer. The 
total filter area of 1200 sq m treats 432 ML per 
day. Removal efficiencies are: total P, 96.3%; total 
coliforms, 99.87%; total plate counts, 97.9%; chlo- 
rophyll, 94.9; turbidity, 99.3%; COD, 77%; dis- 
solved organic carbon, 57.8%. Effluent water con- 
tains < 10 micrograms per liter P. The trophic 
state of the reservoir has changed for eutrophic to 
mesotrophic since the phosphorus elimination 
plant was put into operation. Secchi depth has 
increased from 3 to 6 m. Species composition of 
algae has changed. Blue-green algae have com- 
pletely disappeared, and Chlorella are present only 
in small quantities. (Cassar-FRC) 
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Backwashing at fluidization rates (11.8 mm per 
sec) and subfluidization rates (8.4 mm per sec) was 
conducted on a plant scale in Minneapolis’ Fridley 
water filtration plant using identical pairs of mixed 
media (coal, sand, ilmenite) and identical pairs of 
dual media (coal, sand). The plant treats Mississip- 
pi River water with lime softening followed by 
alum coagulation and filtration. At both backwash- 
ing rates the mixed media filters had higher turbi- 


dity during the first half hour of the runs. The low 
backwashing rate produced a higher turbidity peak 
than the high rate. After an hour into the run 
turbidity gradually decreased to a low at about 20 
hours, then gradually increased until the end of the 
run at 70 hours. Head losses were similar for low 
and high backwashing rates in the mixed media 
filters. In the dual media filters turbidity peaks 
were also reached during the first hour, higher 
turbidity being produced by the low backwashing 
rate. At both backwashing rates turbidity leveled 
off at about 10 hours and remained constant until 
50 hours, when it gradually increased to the end of 
the run, about 62 hours. Head losses were consist- 
ently higher in the low rate dual media filter than 
in the high rate dual media filter. Two peaks of 
turbidity were evident during the early stages of 
filter runs, the first and small peak about 1 min 
after the start of the run and the second and larger 
peak at about 10 min. Methods of handling the 
initial stage of turbidity include wasting the poor 
quality effluent or use of polymer during back- 
washing. Lower backwashing rates save energy 
and permit use of smaller tank and piping sizes. 
However, filter runs are somewhat shorter. No 
mudball formation was observed during use of low 
backwashing rates. (Cassar-FRC) 
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The advantages of low-dosage direct filtration 
water treatment are emphasized in a review of the 
author’s experiences and a review of the literature. 
Direct filtration is an economical process, saving 
costs by reduced chemical consumption, reduced 
single sludge load, and lower initial capital costs. 
Generally, in the U.S. the raw water treated by 
direct filtration should not have more than 15 
platinum cobalt method color units and 1 NTU 
turbidity. Jar tests can determine the minimum 
doses of coagulant and polymers. Plants operating 
in the conventional mode can use direct filtration 
part-time. Pilot plant tests in several locations are 
described. In a California plant larger-scale tests 
used consistently less polymer dosage and filters 
performed better than the bench-scale tests indicat- 
ed. Tests in Guam; Brasilia, Brazil; and Amman, 
Jordan, were carried out during periods of high 
turbidity. With proper choice of chemical dosage, 
filter media, and in one case, prsettlement of solids, 
turbidities of < 1 NTU were obtained at relatively 
high filter rates. In several West African countries, 
the high cost of alum makes low-dosage direct 
filtration attractive. Laboratory tests on water 
from these regions indicate that water of turbidity 
< 5 NTU (World Health limit) can be produced 
by direct filtration. The literature describes many 
more cases of low-dosage filtration, suggesting that 
this process is becoming increasingly accepted 
throughout the world. (Cassar-FRC) 
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To supply drinking water to the pilgrims attending 
the Ardha-Kumbha Mela of 1980 at Hardware, a 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


low cost filter unit was installed below the Ganges 
River near Bijnor. The filter unit uses the river bed 
itself as the filter media, eliminating the need for 
chemicals and backwashing. The unit is connected 
to a pump and pipeline and a chlorination device. 
Comparisons of raw and filtered water showed 
reductions in turbidity from 75 to 2 ppm and 
complete elimination of coliforms. Suspended 
matter was removed down to 0.1 microns. The 
manufacturing and installation costs of this filter 
unit are very small and its installation is much 
easier in comparison with pressure filters. Once 
installed, the unit may be used for years without 
complications. (Geiger-FRC) 
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Selected local crushed stone filter media and sand 
were used in high rate filtration for over a year at 
the Laxmi Narain Giri water treatment plant in 
India. These local materials were tested as substi- 
tutes for the commonly used anthracite coal, una- 
bailable in India. Crushed stone effective sizes 
were 0.4-0.7 mm, and sand effective sizes were 
0.45-.7 mm. Average removal of turbidity was 
76.7% in sand and 80.44% in crushed stone at a 
filtration rate of 80 lpm per sq m; 77.18% in sand 
and 87.60% in crushed stone at a filtration rate of 
160 lpm per sq m. Average removal of bacteria 
was 69.5% in sand and 97.07% in crushed stone at 
a filtration rate of 80 lpm per sq m; 92.2% in sand 
and 95.45% in crushed stone at a filtration rate of 
160 lpm per sq m. (Cassar-FRC) 
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The Nalgonda technique, which removes excess 
floride from drinking water, comprises addition in 
sequence of sodium aluminate or lime, bleaching 
powder and filter alum, followed by flocculation 
sedimentation, and filtration. Batch laboratory set- 
tling column tests (200 cm x 30 cm diameter) using 
this procedure were run to obtain information for 
designing settling basins. A curve of percentage 
suspended solids removal vs. surface overflow rate 
(SOR) was prepared. For example, for 90% re- 
moval of suspended solids the SOR was 75 cu m 
per sq m per day; for 60% removal, 105 cu m per 
sq m per day. For application to an actual design, a 
factor of 1.50-2.00 should be applied to compensate 
for the differences between theoretical and actual 
behavior. A factor of 2.0 would change the above 
SOR to 37.5 cu m per sq m per day and 52.5 cu m 
per sq m per day, respectively. (Cassar-FRC) 
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Two presedimentation tanks were designed to 
eliminate difficulties experienced in the water 
treatment plant of the Antibiotics Plant, Virbha- 
dra, India. Suspended solids concentrations in the 
Ganges River, the source of the raw water, 
reached 36,000 mg per liter during abnormal flood- 
ing and 5,000-10,000 mg per liter during normal 
monsoon flooding. The treatment plant was de- 
signed for a maximum of 3,000 mg per liter turbi- 
dity. Some of the problems caused by this extreme 
turbidity were pump and scraper damage, choking 
of pipes and filter beds, deposition of sand in the 
intake well, and frequent shutdowns for cleaning. 
Several modifications had been attempted--chang- 
ing the course of the river, altering the bank pro- 
jections, taking in water from the surface, water 
jets to keep sand suspended in the pump system, 
and additional pumps. These changes reduced sand 
deposits to some extent. The presedimentation 
system consisted of the two 37.5 x 61.5 m tanks, a 
pump house with four centrifugal pumps, a rising 
main, a 2.5 x 2.5 x 2.7 m main tank which acted as 
a stilling chamber, and a sludge gate. The tanks, of 
which one can serve as a standby, removed 78%- 
84% of suspended solids from 3.2-3.5 million cu m 
of water during a 45 day test in 1975. Suspended 
solids in the raw water were 200-3975 mg per liter, 
and total sand-silt deposits in the two tanks were 
4029 and 6631 cu m, respectively. Turbidity re- 
movals averaged 10%. During an abnormal 31,000 
mg per liter suspended solids period in 1976, the 
tanks functioned at 85% efficiency for suspended 
solids removal. (Cassar-FRC) 
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A multibottom settling tank (MBST) was devel- 
oped and tested as a simple and economic water 
treatment option for rural and small communities. 
The 3 cu m pilot plant MBST consisted of four 
clearly divided zones: inlet, settling, outlet, and 
sludge. The settling zone was made of four units. 
Each unit consisted of 15 inclined plates. The plant 
performed as well as a conventional treatment 
plant at a flow depth of 50 cm or greater, an angle 
of inclination of 45 degrees, horizontal velocity of 
12 cm per sec. surface loading of 6.66 liters per sq 
m per min, and detention time of 15 min. Total 
depth of flow, long runs, or shock loading had no 
significant effect on turbidity removal efficiency. 
Residual turbidity increased with increasing angle 
of inclination of the plates, with increases of hori- 
zontal velocity above 10 cm per min, and with 
increases in surface loading. Combining the MBST 
with a solid media floccuiator containing hard 
coke produced bacterial removals of 83-96% 
(MPN test). The combined unit requires little elec- 
tricity or skilled labor. Costs are 67-89% less than 
for a clariflocculator. (Cassar-FRC) 
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An interactive graphical computer program, a ver- 
sion of the WATNET program, for network anal- 
ysis of a water distribution system is described. 
This offers an improvement over the batch proc- 
ess, which requires a significant amount of work 
before and after computer processing. The graphi- 
cal program, written in FORTRAN, may be used 
for network design, reinforcement, simulation, 
contingency planning, operation, and loss minimi- 
zation. (Cassar-FRC) 
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Water is taken from Rutland Water for treatment 
to potable standards at the Wing Water Works. 
Since the Wing Water Works opened in 1977, 
chemical and bacteriological samples of the com- 
ponent waters of the reservoir have been analzyed. 
In general, turbidity, color, and residual iron have 
all been low with a high degree of consistency 
following treatment. Nitrate and sulfate were both 
fairly high when the reservoir was first filled, but 
they have steadily declined. Trace quantities of 
haloforms are produced in the treatment process at 
Wing. The predominant one is dichlorobrometh- 
ane; chloroform and dibromochloromethane are 
also produced at lower and roughly similar con- 
centrations. Although no formal limit exists, a ten- 
tative guide level of 100 micrograms per liter for 
total haloforms has been suggested. (Titus-FRC) 
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The effect of wind on the water currents in Rut- 
land Water is being studied with a view to predict- 
ing algal distribution patterns so that, by exercising 
different abstraction options, water treatment prob- 
lems can be avoided. Investigations using a physi- 
cal scale model of the reservoir in a wind tunnel 
suggest that under most wind directions the circu- 
lations tend to separate the water body into three 
distinct topographic regions. Water currents in the 
reservoir itself have been plotted by tracking the 
paths of drogues using theodolites. This has indi- 
cated that in the central basin the circulation may 
be of the ‘conveyor belt’ type rather than the 
solely horizontal type of the model. Surface chlo- 
rophyll readings are shown to indicate wind-driven 
water currents. Algal distribution has been predict- 
ed from wind data; however, the analysis requires 
modification in order to apply to all wind condi- 
tions. Wind will mix surface blooms of algae into 
deeper water. Strong winds acting on water with 
weak or non-existent stratification can cause 





mixing throughout the whole depth of the reser- 
voir so that abstracting from depth to avoid sur- 
face blooms is not feasible. However, provided 
there is strong stratification, this mixing may only 
occur within the upper layer of water, in which 
case water abstracted from below the thermocline 
will have a reduced algal content. (Titus-FRC) 
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The H. T. Pritchard power station, which provides 
electrical power during periods of peak usage for 
the Indianapolis Power & Light (IPL) Company, is 
cooled by once-through river water and often ex- 
periences biological fouling of the condensers. In 
1974, a program was started to optimize the use of 
chlorine (used to control biological fouling) to 
reduce operating costs and maintain chlorine dis- 
charge levels within the range of anticipated future 
standards. The Pritchard facility is located down- 
stream from the discharge of the Indianapolis 
sewage treatment plant, which contributed tremen- 
dously to biofouling and loss of generation efficien- 
cy, especially during summer months. Studies to 
optimize chlorine use involved the testing of chlo- 
rine enhancer to help the biocide penetrate the 
fibrous slime masses generated by microorganisms. 
Comparison of turbine generator units with and 
without the penetrator showed a faster develop- 
ment of slime after chlorine use without the pene- 
trating agent. Tests were conducted in 1979 to 
optimize the feed rate of the penetrating agent and 
the plant’s operations in warmer weather. Experi- 
ments in 1980 used a small sidestream condenser as 
a control unit from which to extrapolate chlorina- 
tion rates for the larger IPL units. Cost savings as a 
result of these efforts amount to $6,250 annually. 
(Geiger-FRC) 
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Toxicity, 
Chemical 


Cyanuric acid or the compounds of chlorinated 
cyanurates are frequently used in swimming pools 
to reduce the loss of free chlorine by ultraviolet 
radiation. Several studies have investigated the in- 
fluence of cyanuric acid on the bactericidal effi- 
ciency of chlorine; however, the effect of this 
stabilizer on the algicidal efficiency of chlorine has 
not been studied. This investigation showed that 
cyanuric acid has a relatively minor effect on the 
algicidal efficiency of free chlorine. When inhibit- 
ing, but less than algicidal, concentrations of chlo- 
rine were used, the addition of 25 milligrams of 
cyanuric acid per liter slightly reduced the toxicity 
of free chlorine to three swimming pool algae. 
Higher stabilization concentratins, ranging from 50 
to 200 milligrams per liter, generally resulted in no 
further reduction in the algicidal efficiency of free 
chlorine. (Carroll-FRC) 
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ACTINOMYCETES AND FUNGI IN SURFACE 
WATERS AND IN POTABLE WATER, 

National Board of Waters, Helsinki (Finland). 
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Surface waters from five locations in Virginia were 
treated by direct filtration in a pilot plant. Raw 
water quality was variable: 1.2-24 NTU turbidity, 
0-42 APHA color units, 40-20,000 algal colonies 
per ml, 0-2300 per 100 ml total coliforms, and 1.5- 
13.5 C temperatures. The most effective treatment 
was a 3 minute rapid mix with alum and a cationic 
polymer. Filtration at 3.5 mm per sec through 51 
cm of 1.3 mm anthracite coal and 25 cm of 0.45 
mm silica sand was more effective than the other 
two filters tested--a mixed media filter of coal, 
sand, and garnet, and a dual coal-sand filter with 
1.7 mm size coal. The filtered water met the 0.1 
NTU standard if raw water characteristics were 
within the following ranges: turbidity, 0-10 NTU; 
color, 0-15 APHA units; algae, 0-1000 clumps per 
ml. Water with high individual parameters was 
succesfully treated if the other parameter values 
were low. Runs made at temperatures of 4 and 6 C 
were satisfactory, indicating that low temperatures 
did not adversely affect the filtration process. 
(Cassar-FRC) 
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Methods of removing undesirable trace metals 
from drinking water are described. Fe and Mn 
levels are reduced by aerating the water and filter- 
ing the precipitated, oxidized metals. Fe-humic 
complexes may be removed by flocculation-filtra- 
tion. Flocculation-sedimentation can be used to 
remove Ag, As(5+), Ba, Cd, Cr(3+), Cu, Hg, 
Se(4+), Ni, Pb, and Zn. The process is pH-de- 
pendent. Removals at pH 6.5-7.0 using 5 mg per 
liter of trivalent iron are 90% for Pb, As(5+), and 
Cr(3+), almost zero for Ba and Cr(6+), and 24%- 
78% for the other metals. A pH of 7.5-8.5 and the 
same flocculant dose improves Ag, Cd, and Hg 
removal but decreases Se(4+) removal. Ba and 
Cr(6+) are not affected. Addition of ferrous sul- 
fate, however, removes 95% of Cr(6+). A pH of 
10.0-10.5 separates most of the metallic ions in 
sloped tube settlers. Cr(6+) and Se(4+) levels are 
not satisfactorily decreased (< 25% removal). 
Flocculation-filtration removes metals (Pb, Cd, Cu, 
Ag, and Zn) from industrial wastewater, but Ag 
and Ni levels are not significantly decreased. Acti- 
vated alumina can remove Se and As with maxi- 
mum efficiency at pH 5.0-5.5. Activated carbon 
filters eliminate inorganic and organic Hg com- 
pounds. (Cassar-FRC) 
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Several methods are suggested to ensure that chlo- 
rine concentrations in the water treatment process 
remain within the desired range. Limit switches 
automatically signal by alarm light or horn that an 
abnormal condition is present. High and low 
vacuum switches indicate a variety of troubles in 
the system. The high vacuum switch detects de- 
plated chlorine supplies, clogging, and blockages. 
It may be connected to a well pump to prevent 
pumping of unchlorinated water. The low vacuum 
switch indicates ejector failure and closing of 
valves in water or chlorine solution lines. A direct 
current signal monitors the chlorine gas flew and 
signals departures from the set limits. The above 
three systems provide instantaneous information to 
the operator. Trip switches may be attached to a 
chlorine residual recorder. This measures the most 
reliable parameter, chlorine residual, but there is a 
4-8 min delay period, during which no chlorination 
may be taking place. Another approach involves 
supervision of incoming electrical signals from a 
mainline water flow transmitter and/or chlorine 
residual analyzer controller. The methods listed in 
this paper may be used in various combinations to 
increase the reliability of the monitoring system. 
(Cassar-FRC) 
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Study was undertaken to determine whether the 
beneficial performance of ozone (biofouling, corro- 
sion, and chemical scaling control), when used as 
the sole source of cooling water treatment for air- 
conditioning systems, could be obtained at higher 
cooling water temperatures typical of industrial 
cooling with secondary municipal effluent (SME) 
used as the cooling medium. A pilot cooling 
system was constructed, and a 6-month experimen- 
tal study initiated to determine process limits, 
mechanisms of scaling inhibition by ozone, and to 
evaluate factors influencing technical/economic 
feasibility. It was found that, while ozone used 
adequately controlled corrosion and biofouling, 
chemical scaling could not be prevented at condi- 
tions necessary for significant economic justifica- 
tion. Calculations indicate that the makeup waters 
(SME) used will become saturated with respect to 
calcium phosphate at less than 2 cycles of concen- 
tration; hence, a scaling potential exists at condi- 
tions less stringent than those used in the present 
study. It is recommended that ozone for scaling 
elimination in recirculating industrial cooling sys- 
tems be dropped from further consideration where 
the makeup water is SME. (Zielinski- MAXIMA) 
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Guidelines are presented for selection and applica- 
tion of ultraviolet (UV) systems for disinfection in 
water treatment plants. Selection of an accurate 
sensor, which only responds to the germicidal wa- 
velength, can prevent loss or reductions in intensi- 
ty caused by lamp failure, malfunctions, or deterio- 
ration and poor water quality. It can be incorporat- 
ed in an alarm system or automatic shut-off valve 
to prevent inadequately treated water from passing 
into the distribution system. Automatic switches 
are available to shut off lamps during no-flow 
periods. This prevents overheating of the equip- 
ment. A UV sterilizer unit must be selected so that 
it does not operate beyond its design capacity. A 
table is given describing the required energy for 
various microorganisms. These are (in microwatt 
sec per sq cm) 2,500-26,400 for bacteria, 6,600- 
17,600 for yeasts, 11,000-330,000 for mold spores, 
6, ,000 for viruses, 22,000 for Chlorella, 
200,000 for paramecium, and 9,200 for nematode 
eggs. The proper location of the UV unit should be 
as near as possible to the first take-off point in a 
straight line system for no storage or dead legs. A 
system with storage, ion exchange, filters, etc. 
offers many opportunities for bacterial growth. To 
prevent bacterial contamination in systems with 
raw water containing < 100 bacteria per ml, a UV 
unit should be installed prior to any other water 
treatment step. For less contaminated raw water, 
periodic sterilization is sufficient. Suggestions for 
location of the UV unit are given for systems with 
a treated water storage tank (on a continuous loop 
with 2 hours circulation time), large systems (point 
of use), and high purity systems (prior to the 
submicron filter). (Cassar-FRC) 
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In efforts to solve objectionable taste and odor 
problems in drinking water in California, four dif- 
ferent filamentous cyanobacteria were isolated 
from three water supply systems. The first, Oscilla- 
toria curviceps, was isolated from a widespread 
infestation in the littoral zone of Lake Mathews. 
The second, O. tenuis var. levis Gardner, was 
isolated from a sediment sample taken from Phoe- 
nix Lake. A third, O. simplicissima Gomont, was 
isolated from a raw water pipeline downstream 
from Lake Mathews, where it was growing among 
a tangled mass of dead Cladophora. The fourth, 
Anabaena scheremetievi Elenkin, was isolated 
from a mixed bloom in Tinemaha Reservoir. Each 
of the water supply systems served by these water 
bodies had experienced taste and odor problems. 
Unialgal cultures, free of actinomycetes, were 
purged using the Grob closed-loop stripping analy- 
sis method, and the resulting methylene chioride 
extracts were analyzed on a gas chromatograph/ 
mass spectrometer. Geosmin was produced by O. 
simplicissima and A. scheremetievi, and 2-methyli- 
soborneol was produced by O. curviceps and O. 
tenuis. These compounds are the two major causes 
of earthy-musty tastes and odors in water. In three 
instances, the major odorant found in culture was 
previously identified in the water or sediment 
sample from which the respective organism was 
isolated. O. curviceps was implicated in a taste and 
odor episode involving 2-methylisoborneol in a 
major reservoir. Geosmin and 2-methylisoborneol 
were easily detected with culture samples of only 4 
to 25 ml. (Baker-FRC) 
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Open recirculating cooling tower systems and 
evaporative cooling air conditioners were studied 
for levels of Legionella pneumophila. The cooling 
towers studied were mechanical updraft systems 
with circulation rates of 750-83,000 gal/minute. 
Sources of make-up water were varied but includ- 
ed well water and public and private potable 
water. In most cases the cooling towers were 
chlorinated intermittently, with the treatment dose 
adjusted to achieve a free residual chlorine level of 
0.2 to 1.0 mg/liter for a given frequency. Regard- 
less of the biocidal treatment, the source water or 
the frequency of biocidal addition, every tower 
tested contained L. pneumophila at detectable 
levels. The survey data from the South Carolina 
towers indicated that those supplied from under- 
ground wells had lower densities of L. pneumo- 
phila than towers receiving surface water. None of 
the systems showed an obvious seasonality trend 
for the bacteria densities. The data suggest that if 
continuous chlorination were stopped before L. 
pneumophila concentrations declined to levels 
comparable to densities in the source water, rapid 
infection of the tower would occur. Thus it was 
concluded that even in a well maintained cooling 
system, L. pneumophila does occur, and elevated 
numbers may be reduced through chorination. 
(Baker-FRC) 
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An unusual, complicated water treatment system 
produces industrial water for four purposes at the 
Martfui Vegetable Oil Works in Hungary from 
Tisza River, a highly variable raw water source. 
The plant requires boiler feed water, cooling 
water, process water, and firefighting water. Sus- 
pended solids in the river water fluctuate from 10 
to 3000 mg per liter; oxygen demand, from 3 to 20 
mg per liter potassium permanganate; and total 
hardness, 5 to 16 degrees, (German Scale). The 
process water and firefighting water are produced 
by heating the raw water to 20 C with waste 
stream, passing it through lime-softening reactors, 
and pressure filtration. The process water is treated 
further by ion exchange desalination to make high 
quality boiler feed water and by chlorination and 
addition of algicides, bactericides, and sodium hex- 
ametaphosphate corrosion inhibitor to make cool- 
ing water. (Cassar-FRC) 
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Wells may be disinfected with two complementary 
techniques--shock treatment (single-dose cleaning 
and disinfection) and an in-well disinfection device 
(chlorination by chemical feed pumps or pellet 
dispensers). Activated charcoal filters are available 
to remove chlorine taste and organic compounds, 
if desired. Ceramic micropore filters can serve as a 
final quality control for bacteria-free water. For 
prevention and treatment of bacterial problems in 
wells, the following are recommended: chlorinate 
drilling water and disinfect downhole equipment 
and casing, chlorinate the new well with a 25 ppm 
Cl residual, wash gravel packing in chlorinated 
water, test water samples regularly for bacterial 
count, use shock chlorination at 1000 ppm for 24- 
48 hours if low concentrations of bacteria are 
found, and install permanent chlorination if iron or 
sulfur-oxidizing bacteria are a continuing problem. 
(Cassar-FRC) 
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Assessment was made of water quality and growth 
magnitude of rooted aquatic plants in a nutrient- 
enriched shallow stream system to provide a basis 
for evaluating the recovery of the ecosystem fol- 
lowing implementation of a phosphorus (P) remov- 
al program. this program utilized spray irrigation 
of treated domestic waste water. Field studies 
were used to define temporal and spatial changes 
of aquatic plant biomass in selected study areas. A 
plant biomass model was evaluated, refined and 
calibrated to predict macrophyte biomass change 
as a function of varying environmental factors. 
The potential of this model as a management tool 
to assess the impact of nutrient reductions on 
stream oxygen budgets was studied. the model 
defined the biomass production rate as a function 
of specific photosynthetic and respiration rates, 
advective loss, and plant mortality. An empirical 
equation defining photosynthetic rates as a func- 
tion of irradiance, nutrient availability, tempera- 
ture, and plant maturity was formulated. From 
Michaelis-Menton kinetics, half-saturation con- 
stants of 313 kcal/sq m/day and 4.7 micrograms/ 
liter P were estimated for light intensity and P 
functions, respectively. The empirically-derived 
value for the maximum specific photosynthetic rate 
for the study stream was 0.572/day. Monthly plant 
respiration rates were deducted from biomass sim- 
ulations using literature-derived plant mortality 
rates. (Zielinski- MAXIMA) 
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The Mery-sur-Oise storage basin was designed to 
allow sheets of pollution from the Oise river to 
pass by while raw water supplies continue to feed 
in to the Oise water treatment plant. The basin was 
also intended to homogenize water quality by a 
process similar to that governing the biological 
purification taking place in waterways. Limnologi- 
cal studies were conducted to check whether the 
biological development of the reservoir, and of 
algae in particular, entails a deterioration of water 
quality. Results showed that the action of the 
injectors brought algae into constant contact with 
zooplankton which destroyed them. Pilot oper- 
ations showed that storage allowed turbidity abate- 
ments of about 60%, a drop in the organic content 
of 30%, and an ammonia reduction of approxi- 
mately 30%. The technical developments of the 
basin have successfully combined water quality 
objectives with water supply goals. (Geiger-FRC) 
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The EPA has mandated that powerplant thermal 
discharges into natural rivers will not be permitted 
after July 1, 1983. This paper shows the power- 
plant water consumption (evaporative water loss) 
for free discharge, no discharge, and several tem- 
peratures between these extremes for existing and 
proposed plants along the Missouri and Upper 
Mississippi Rivers in the Mid-Continent Area 
Power Pool. For the Upper Mississippi River, the 
difference in annual water consumption between 
free discharge (105.6 million cu meters, no cooling 
towers) and no discharge (148.1 million cu meters, 
enclosed cooling systems) is 42 million cu meters 
or 40%. For a temperature rise of 3 F above 
normal, water consumption would be 128.9 million 
cu meters, the same as the existing situation (37.3 
million cu meters evaporation from the river sur- 
face and 91.5 million cu meters evaporation from 
cooling towers). Temperatures 1 or 2 F above 
normal produce almost the same evaporative loss, 
about 129 million cu meters. Figures for the Mis- 
souri River show a 6.5 million cu meter spread 
(10%) between free discharge (61.3 million cu 
meters) and no discharge (67.8 million cu meters). 
There is no significant increase in water consump- 
tion at 2 or 3 decrement from the allowable 5 F 
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temperature rise. In areas where existing tempera- 
ture standards overprotect the environment at the 
expense of increased water losses and energy 
usage, the standards should be adjusted to reflect a 
desirable balance between environmental protec- 
tion and the costs of energy production cooling. 
(Cassar-FRC) 
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Reform processes currently being undertaken in 
the water pollution control program as directed by 
the Environmental Protection Agency (EPA) are 
outlined briefly. The recent amendment of the 
municipal wastewater treatment construction 
grants program focuses efforts on achieving results 
through reduced federal involvement and _in- 
creased state delegation. A problem of inefficiency 
of wastewater treatment plants in region II seems 
to result from a non-compliance factor. A diagnos- 
tic review of treatment plants in the region has 
been started, involving four phases: preliminary 
investigation, on-site inspection of every aspect of 
plant operations, identification of problems and 
drawing conclusions, and solution and implementa- 
tion planning with both short and long term cor- 
rective actions. EPA has also begun a campaign of 
collecting overdue bills, which amount to millions 
of dollars nationally. Use of funds on actions 
which work directly toward improving water 
quality is stressed. Ocean dumping of sludge is 
being investigated. (Baker-FRC) 

W82-06071 


EVALUATING SEDIMENT BLANKETS AND A 
SCREEN FOR MACROPHYTE CONTROL IN 
LAKES, 

Wisconsin Dept. of Natural Resources, Madison. 
For primary bibliographic entry see Field 4A. 
W82-06097 


ECONOMIC IMPACT ANALYSIS OF COM- 
BINED SEWER OVERFLOW REGULATIONS 
ON EAST ST. LOUIS, R81-12 

Huff and Huff, Inc, . Chicago, IL. 

L. L. Huff, and J. E. Huff. 

Illinois Department of Energy and Natural Re- 
sources, Chicago, Doc No 82/08, April, 1982. 78 p, 
5 Fig, 21 Tab, 14 Ref, 1 Append. 


Descriptors: *Combined sewer overflows, *Water 
quality standards, *Economic impact, *Primary 
wastewater treatment, *Secondary wastewater 
treatment, Wastewater, Effluents, Cost, Environ- 
mental effects, Heavy metals, Bacteria, Cost-bene- 
fit analysis, Biological oxygen demand. 


East St. Louis discharges to the Mississippi River a 
primary effluent as well as combined sewer over- 
flow (CSO); a regional plant is under construction 
to provide secondary effluent treatment. The city 
has petitioned the Pollution Control Board to 
exempt it from Rule 602. To comply with the rule 
would cost $20.9 million plus annual cost of $3.19 
million. Treating first flush only would still require 
a $14.3 million investment. The city examined four 
control alternatives including combinations of first 
flush storage and treatment, treatment in the new 
plant, chlorination, and use of bar screens. The 
environmental effects of CSO discharges were cat- 
egorized as to heavy metals, bacterial concerns, 
and deoxygenating waste characteristics. Iron and 
fluorides were potential problems, but if East St. 
Louis meets all water quality standards, the envi- 
ronmental effects would be nil. Bacterial levels can 
be controlled by regional disinfection. Deoxygen- 
ating wastes from CSO is the main factor in deter- 
mining CSO control. Present CSO loading is about 
0.81 million pounds of BODS per year. The treat- 
ment plant annually discharges about 6.1 million 
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pounds; therfore, the city is one factor in maintain- 
ing overall water quality. With existing conditions, 
the maximum DO violation rate is about 1.ldays/ 
year; first flush treatment could lower the rate to 
0.33 but the unit costs triple. Full compliance with 
Rule 602 would lower the violation rate to 0.26 
days/year. The cost to East St. Louis of secondary 
treatment could boost sewerage expenses 3 to 4 1/ 
2 times (total annual cost: $4.4 to $5.6 million), and 
such increased obligations would cause serious ad- 
verse effects on other municipal services. (Atkins- 
Omniplan) 

W82-06099 


PROBLEMS AND PROCESSES IN 
QUALITY MANAGEMENT, 
Wisconsin Univ., Milwaukee. Dept. of Urban Plan- 
ning. 

D. S. Sawicki, L. B. Judd, G. Eggeleston, C. 
Bluemke, and D. Dupies. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243627, 
Price codes: A04 in paper copy, AOI in microfiche. 
Wisconsin Water Resources Center, Madison, 
Technical Report WIS WRC 82-01, 1982. 59 p, 6 
Tab, 11 Ref, 1 Append. OWRT A-089-WISC(1), 
14-34-0001-1153. 


WATER 


Descriptors: *Water quality management, *Non- 
point pollution sources, *Institutional constraints, 
*Urban planning, Surveys, Water quality, Water 
quality control, Pollution load, Institutions, Water 
pollution prevention, Urban_ areas, Urban runoff, 
Water pollution control, nt pl 
Water pollution sources, Urbanization. 





— 


Two approaches to address problems associated 
with nonpoint water pollution sources and institu- 
tions and processes charged with solving these 
problems are discussed. The first approach consid- 
ered nonpoint source problems (especially for ur- 
banizing areas) and available methods for their 
control. Problem solutions were classified, and 
used to further the understanding of institutional 
considerations for controlling nonpoint water pol- 
lution sources. The second approach undertook an 
examination of seven urbanizing communities in 
southeastern Wisconsin, assessing their abilities and 
willingness to deal with nonpoint water pollution 
sources, and considered the need for encourage- 
ment/reward by a higher unit of government. It 
was concluded that pollution reduction must be 
established as an objective for each of many ad- 
ministrative units with one unit as the prime moti- 
vator; the State has the administrative/technical/ 
financial resources to measure problems, identify 
solutions, and delegate authority for effecting the 
solutions where appropriate. A third approach, 
considering an analysis of current nationwide ef- 
forts to implement nonpoint source controls for 
water pollution, is addressed in a separate report. 
(Zielinski- MAXIMA) 

W82-06147 


A CONCEPTUAL MODEL OF PRIMARY PRO- 
DUCTIVITY IN SHALLOW STREAMS USING 
BIOMASS SIMULATION, 

Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field SC. 
W82-06153 


THE MEDITERRANEAN ACTION 
DESIGN AND IMPLEMENTATION, 
World Health Organization, Copenhagen (Den- 
mark). Regional Office for Europe. 

For primary bibliographic entry see Field 5B. 
W82-06154 


PLAN: 


RELIABILITY ANALYSIS OF BOD KINETICS 
IN A SOUTHERN STREAM GOVERNED BY 
THE DISCHARGE OF AN OXIDATION POND, 
Louisiana Water Resources Research Inst., Baton 
Rouge. 

For primary bibliographic entry see Field 5B. 
W82-06159 
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TRAGEDY OF THE SAN FRANCISCO BAY 
COMMONS, 

San Francisco Bay Inst., CA. 

For primary bibliographic entry see Field 6E. 
W82-06182 


SPILLED PETROLEUM RECOVERED FROM 
ATOP WATER TABLE OF MISSISSIPPI 
AQUIFER, 

Mathes (John) and Associates, Inc., Columbia, IL. 
G. M. Mathes. 

Civil Engineering (New York), Vol 52 No 6, p 58- 
59, June, 1982. 2 Fig. 


Descriptors: *Aquifers, *Oil pollution, Ground- 
water pollution, Water quality, Wells, Monitoring, 
Pipelines, Water pollution prevention, Water pol- 
lution sources, Hartford, *Illinois, Oil refineries, 
Oil recovery. 


Fires and odors kept reccurring in and around the 
Village of Hartford, Illinois, during the period 
from 1966 through 1978, with greater frequency of 
occurrence being noted in the spring of 1978. 
Study indicated that man-made and natural sources 
of combustible air-gas mixtures were present in and 
near Hartford. Some of the odors were coming 
from an underground accumulation of spilled pe- 
troleum products trapped on top of groundwater 
of the Mississippi aquifer which underlies a major 
part of the East St. Louis metropolitan area. Petro- 
leum products in the spill were presumably lost 
from underground pipelines which traverse the 
Village between the refineries and shipping termi- 
nals on the Mississippi River. Early containment 
and recovery of any major quantities of the spilled 
petroleum products were of paramount concern. A 
comprehensive network of monitoring wells was 
installed throughout a significant portion of the 
Village. These wells permitted the preparation of 
contour maps and cross section drawings. Three 
main pools of the petroleum product were located. 
Two containment and recovery system designs 
were prepared. These allowed for recovery of 
spilled petroleum in virtually pure form and in- 
cluded consideration of the seasonal and historical 
fluctuations in the aquifer, the possible need for 
low volume pumping to create local increases in 
the gradient at a future date to expedite flow, and 
the possible need for high capacity wells to change 
flow gradients throughout the area should migra- 
tion begin. Reports of odors have decreased. The 
performance and the economic efficiency of the 
recovery systems have minimized the cost of man- 
aging the spill. (Baker-FRC) 

W82-06185 


PRETREATMENT REMOVAL CREDITS: FACT 
OR FICTION, 

Metropolitan Sanitary District of Greater Chicago, 
Research and Development Department. 

D. T. Lordi, C. Lue-Hing, S. Whitebloom, and R. 
Lanyon. 

Industrial Wastes, p 16-18, 20, 25, March-April, 
1981. 4 Tab. 


Descriptors: Water quality control, *Industrial 
wastewater, *Water quality standards, *Mathemat- 
ical studies, Water pollution prevention, Water 
pollution control, Water pollution, Industrial 
wastes, Heavy metals, Cadmium, Sludge. 


The calculation of removal credits, the credit 
given by Publically Owned Treatment Works 
(POTW) to industries attempting to control their 
output of water pollutants, is described and some 
restrictions and conditions which must be met in 
order for a POTW to grant removal credits are 
discussed. The basic determination and calculation 
of removel credits are discussed. The basic deter- 
mination and calculation of removal credits are 
presented, along with some restrictions on the cal- 
culation of consistent removal. For POTW that 
bypass untreated wastewater to receiving waters at 
least once annually, two alternatives exist for ap- 
plying for removal credits. Under the first alterna- 
tive, specific conditions must be met by the POTW 
and the industries involved, while under tt 
second alternative, a calculation for removal cre 
its is provided which lowers the amount of 
credit by the fraction of time that bypassi 


occurs. No removal credit can be applied to pollut- 
ants such as Cd that accumulate in POTW sludges. 
In order to continue a removal credit program 
with EPA approval, the POTW must monitor and 
report, twice annually, the POTW removal capa- 
bilities, a requirement which will most likely lead 
to changing standards. (Geiger-FRC) 

W82-06207 


DETROIT-STYLE CSO STUDIES, 

Black and Veatch, Kansas City, MO. 

M. J. Graham. 

Water/Engineering and Management, Vol 129, No 
5, p 22-23, 25-26, May, 1982. 4 Fig. 


Descriptors: *Combined sewer overflows, Plan- 
ning, *Storm wastewater, *Storm-overflow 
sewers, *Overflow, *Detroit, Model studies, Mu- 
nicipal wastewater, Rouge River, Detroit River, 
Data collections, Michigan. 


One of the most comprehensive combined sewer 
overflow (CSO) studies to date was completed by 
the Detroit Water and Sewerage Department in 
the fall of 1980. Data from the study are to be used 
to calibrate and verify a number of interacting 
computer models which assess the potential im- 
provement in water quality in the Rouge and De- 
troit Rivers resulting from overflow control. Five 
separate models were developed to assess the most 
cost-effective CSO management alternative. These 
models were: System, a simplified skeletonized 
sewer system model with major sewers and inter- 
connections, routed dry weather flow supplement- 
ed with storm flow to treatment, storage or over- 
flow; Detroit Sewerage Treatment Plant Simula- 
tor, in which effluent quality discharged to the 
receiving stream was computed based on influent 
quality and quality from the system model; Rouge 
River, in which water quality of the Rouge River 
in various reaches was computed based on fractors 
of CSO quantity and quality and on background 
river quality; Detroit River, in which river quality 
was given based on upstream background, CSOs, 
Rouge River quantity and quality, and DWWTP 
effluent; and Detroit River Plumes, which mod- 
eled quantity and quality of CSOs from the system 
to give near-shore quality. The sampling process 
employed to secure enough data for study was 
massive. Almost 25,000 individual analyses were 
entered into the data bank for the system model 
alone, and an additional 10,000 analyses, including 
instantaneous flow measurements, were collected 
for the river models. About 5,000 additional pieces 
of information on flow and quality were entered 
for calibration of the treatment plant model. This 
was probably one of the most comprehensive data 
collection programs performed for facilities plan- 
ning purposes. (Baker-FRC) 

W82-06247 


THE USE OF WATER QUALITY OBJECTIVES 
IN SEINE-NORMANDIE, 

Agence Financiere de Bassin Seine-Normandie 
(France). 

A. Lesouef. 

Water Pollution Control, Vol 81, No 2, p 255-265, 
1982. 2 Fig, 2 Tab, 2 Ref. 


Descriptors: *Water quality, *Regulations, 
*France, Seine-Normandie Basin, Basins, Industrial 
wastes, Public policy, Public participation, Public 
opinion. 


The Seine-Normandie Basin covers an area of 
about 96,000 square kilometers and a population of 
more than 15 million. Industry is important in the 
basin, with the result that river water quality is 
affected by both the main cities and industrial 
activities. With the exception of the sewage treat- 
ment plant of Acheres, little was achieved in the 
way of water quality control until the 1960s. The 
basin was divided into convenient sub-basins for 
each of which the following steps were carried 
out: identification of water use, water quality con- 
trol, and current water quality assessment. Uses 
identified included drinking, fishing, swimming 
and recreation, and industrial usage. Due to its 
possible consequences on the socioeconomic activ- 
ities of a particular region, a water quality objec- 
tive approach should rely on a fair degree of 


commitment from the public who will have to 
support its consraints and also benefit from it. 
Negotiations to establish such a program are long. 
The different steps of this long process include the 
preparation of technical files and recommenda- 
tions, the presentation of the material to adminis- 
trative services, the presentation of the agreement 
to a delegated basin commission, presentation of 
the agreement to a delegated basin commission, 
presentation to the sub-basin committee, presenta- 
tion to regional chambers of commerce and indus- 
try as well as regional chambers of ariculture, 
public hearings, summaries of public meetings, pro- 
posals to all groups, implementation, and follow- 
up. Despite the high amount of time and effort 
needed to follow this long path, it is considered 
that this approach is worthwhile in France. (Baker- 
FRC 


W82-06254 


LABORATORY SERVICES IN REGIONAL 
WATER AUTHORITIES, 

Anglian Water Authority (England). Scientific 
Services. 

A. W. Davies. 

Water Pollution Control, Vol 81, No 2, p 177-184, 
1982. 3 Fig, 1 Tab, 1 Ref. 


Descriptors: *Water analysis, *Scientific personnel, 
Personnel, *Laboratories, Research facilities, 
Water supply development, Water resources de- 
velopment, Chemical analysis, England, Anglian 
Water Authority. 


The importance of laboratories and scientific staff 
in fulfilling the commitment to provide a whole- 
some supply of water to the public is considered. 
There are three basic types of water laboratories: 
quality control laboratories associated with sewage 
and water treatment plant operations; laboratories 
concerned with the mesurement of pollutants in 
rivers, distribution systems, reservoirs, industrial 
effluents and dewage, and industrial waste dis- 
charges; and central or regional laboratories, 
whose tasks include inter- and intra-laboratory 
calibration of methods of quality measurement 
against standards, the development of new scientif- 
ic methods to accommodate changing require- 
ments, and the coordination of scientific applica- 
tions in operational laboratories. The laboratories 
in the Anglian region during the year 1980 pro- 
duced about 2.6 million items of information, for 
which the most important uses include: compliance 
data representing the analytical results of samples 
taken of industrial and agricultural consent and 
unconsented discharges to surface and other 
waters; operational data to manage a sewage treat- 
ment or water supply works efficiently; investiga- 
tive data required for many different purposes; and 
administrative data to satisfy national commit- 
ments, to answer specific questions, to satisfy 
water quality directives, and to identify quality 
trends. Specific responsibilities of the water scien- 
tist are listed. Several generalizations are listed 
which are intended to increase appreciation for the 
science of water quality. (Baker-FRC) 

W82-06256 


IMMEDIATE AND DELAYED OXYGEN DE- 
PLETION IN RIVERS, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

P. Harremoes. 

Water Research, Vol 16, No 7, p 1093-1098, July, 
1982. 6 Fig, 4 Ref. 


Descriptors: *Rivers, *Oxygen depletion, Deple- 
tion, Oxygen, Organic matter, Decomposing or- 
ganic matter, Organic carbon, Sedimentation, Ki- 
netics, Chemical reactions, Fate of pollutants. 


A theoretical analysis has shown that removal of 
organic matter from rivers can adequately be simu- 
lated with a first order removal by both extraction 
and sedimentation, which will fix the organic 
matter at the bottom. The condition is that the 
river can be considered vertically well mixed as 
compared to the rate of removal. It is argued that 
the removal gives rise to an immediate and a 
delayed oxygen demand on the river water in 





accordance with the original suggestions made by 
Velz and Gannon. These phenomena are important 
for the oxygen depletion experienced in rivers, 
especially in case of abrupt discharges. Investiga- 
tion of oxygen depletion generated by a steady- 
state discharge of partly treated sewage showed a 
significantly faster removal than can be explained 
by degradation in the water phase and a significant 
accumulation of organic matter at the bottom. A 
simplified theoretical analysis of an abrupt dis- 
charge showed that both the immediate and the 
delayed oxygen consumption can adequately be 
handled by modifications to the traditional oxygen 
sag analysis. This analysis shows the extreme im- 
portance of making a distinction between the bio- 
chemical oxygen demand that will be removed 
with an immediate oxygen consumption and the 
fraction that will be removed with a delayed con- 
sumption. The final conclusion is that additional 
study is needed to reveal the importance of this 
distinction. (Baker-FRC) 

W82-06269 


THE FEDERAL RESPONSE TO GROUND 
WATER PROTECTION, 

For primary bibliographic entry see Field 6E. 
W82-06295 


GROUND WATER LAW IN PUERTO RICO. 
For primary bibliographic entry see Field 6E. 
W82-06296 


GROUND WATER AND THE STATES, 
For primary bibliographic entry see Field 6E. 
W82-06297 


RECENT DEVELOPMENTS IN THE FIELD OF 
EUTROPHICATION PREVENTION, 

Verlag Chemie, Weinheim (Germany, F. R.). 

For primary bibliographic entry see Field 5C. 
W82-06299 


MANAGING POTOMAC WATER QUALITY: 
EVOLVING APPROACHES, 

Metropolitan Washington Council of Government, 
DC 


For primary bibliographic entry see Field 6B. 
W82-06361 


NON-POINT SOURCE POLLUTION: DIREC- 
TIONS FOR VERMONT, 

Vermont Water Resources Research Center, Bur- 
lington. 

E. A. Cassell, D. W. Meals, Jr., and P. Daukas. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256652, 
Price codes: A04 in paper copy, A0O1 in microfiche. 
Report, June, 1981. 53 p, 25 Tab, 1 Ref, 2 Append. 
OWRT A-036-VT(2). 


Descriptors: *Nonpoint pollution sources, *Public 
opinion, *Public participation, *Water pollution 
control, *Surveys, Priorities, Planning, Pollution 
load, Water pollution sources, Attitudes, Vermont, 
Public policy, Environmental protection, Re- 
sources management, Water management, Manage- 
ment planning, Water conservation, Water quality, 
Water quality control. 


Opinion surveys were conducted in 1978 which 
were designed to ascertain public perceptions con- 
cerning nonpoint source (NPS) pollution, its 
causes, and its control. The survey results were 
assessed under two basic public categories: re- 
source operators (farmers, loggers, and buildings 
contractors) and resource managers (scientists, 
planners, and resource managers in Vermont local, 
State, and Federal agencies). The results of the 
resource operators survey indicated a good general 
understanding of the NPS pollution problem, and a 
belief that NPS pollution could be avoided using 
proper practices. Also expressed was a willingness 
to help solve NPS pollution, but the lack of techni- 
cal advice, guidelines, and finances were consid- 
ered principal deterrents to participation. Results 
of the resource managers survey identified NPS 
pollution as an important Vermont issue over the 
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next decade, with major priorities for NPS pollu- 
tion control being careful problem assessment, 
basic data collection, public education, and devel- 
opment/implementation of useful conservation 
practices. Based on the results of these two public 
surveys, recommendations for enhancing Vermont 
NPS pollution control are advanced. Individual 
survey questionnaires used for farmers, contrac- 
tors, loggers, and managers are included, and the 
definitive results of the surveys are tabulated. (Zie- 
linski- MAXIMA) 

W82-06372 


DESTRATIFICATION OF LAKES AND RESER- 
VOIRS TO IMPROVE WATER QUALITY, 
Australian Water Resources Council, Canberra. 
Proceedings, Joint United States/Australia Semi- 
nar and Workshop, February 19-24, 1979, Mel- 
bourne. Australian Government Publishing Serv- 
ice, Canberra 1981. 915 p. Burns, F. L., and 
Powwling, I. J. (Eds.). 


Descriptors: *Destratificatiion, *Thermal stratifica- 
tion, *Water quality, ‘*Lakes, *Reservoirs, 
*Mixing, Water quality control, International com- 
missions, Lake restoration, Stratification, Turnover 
time, Density stratification, Lake morphology, 
Water currents, Environmental quality, Environ- 
mental engineering, Environmental effects, Envi- 
ronmental control, Aquatic environment, Hydrau- 
lic engineering. 


A workshop was convened to discuss destratifica- 
tion and its use to improve water quality in reser- 
voirs and lakes. The proceedings incorporates the 
40 papers presented, together with the ensuing 
discussing and descriptions of field presentations, 
covering engineering and science efforts in this 
field in the United States and Australia. The theme 
is progressively developed from the consideration 
of the stratified reservoir, through the techiques of 
destratification, to the consideration of the effects 
of such action. This is then followed by case 
studies from the two countries, and culminates in a 
general discussion bringing together those topics 
needing further elaboration. The various lake/res- 
ervoir mixing projects are also enumerated, with 
details provided on the methods and equipment 
used and the results obtained, covering 37 projects. 
The workshop was undertaken since the two coun- 
tries cover roughly complementary latitudes north 
and south of the equator, and since it was felt that 
the solutions being tried in destratifying thermally- 
stratified waters would be similar and hence pro- 
vide a mutual international benefit to advancing 
the understanding of lake/reservoir destratification 
approaches. (Zielinski- MAXIMA) 

W82-06385 


PHYSICAL-CHEMICAL TREATMENT AND 
DISINFECTION OF STORMWATER, 

Ontario Ministry of the Environment, Toronto. 
H. Kronis. 

Research Report No 88, March, 1982. 112 p, 31 
Fig, 30 Tab, 17 Ref, 2 Append. 


Descriptors: *Water treatment, *Storm water, 
*Physiochemical treatment, *Sedimentation, *Dis- 
infection, *Urban runoff, Water quality, Water 
quality control, Flocculation, Settling basins, Rain- 
fall intensity, Runoff coefficient, Storm runoff, 
Suspended solids, Water pollution control, Pollut- 
ants, Iron, Chemical oxygen demand, Biological 
oxygen demand, Water analysis, Pollution load. 


Urban runoff from a 22.7 hectare (essentially resi- 
dential) metropolitan Toronto watershed was stud- 
ied May-October, 1977, and April-July, 1978. Hy- 
drologic events and stormwater quality were char- 
acterized, and simple treatment methos (coagula- 
tion/sedimentation and disinfection at the bench/ 
pilot-scale level) were applied. Hydrologic param- 
eters (rainfall intensity, runoff, storm sewer flow- 
rates, total runoff volumes/event, antecedent dry 
periods, runoff coefficients) varied widely. Storm- 
water pollutant concentrations also varied widely, 
especially for suspended solids and chemical 
oxygen demand (COD). Typical average percent- 
age pollutant removals by natural (NS) or chemi- 
cally-assisted (CA) settling, respectively, for thir- 
teen 1977 storm events were: 88 and 95% (sus- 
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pended solids); 36 and 68% (BOD-S5); 57 and 62% 
(COD); and 47 and 79% (total phosphorus). For 
CA settling, alum was the preferred flocculant 
(30mg/liter, foolowed by at least two hours of 
quiescent settling); about 10 hours of quiescent 
settling was estimated to be needed for NS. Indica- 
tor bacterial densities in raw stormwater did not 
vary significantly between events. Disinfection 
with NaOCl reduced bacterial densities to well 
below pollution objectives. Of eight trace elements 
analyzed, only iron levels violated the model in- 
dustrial waste bylaw. Total phosphorus and nitro- 
gen runoff levels were consistently low and varied 
little. (Zielinski-MAXIMA) 

W82-06389 


CHARACTERIZATION OF LAVERKIN 
SPRINGS WATER AND METHODS FOR ITS 
REUSE IN ENERGY DEVELOPMENT, 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

R. J. Eisenhauer. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-237199, 
Price codes: A02 in paper copy, AO] in microfiche. 
Report REC-ERC-81-16, November 1981. 19 p, 2 
Fig, 7 Tab, 10 Ref, 1 Append. 


Descriptors: *Desalination, ‘*Saline water, 
*Springs, *Water reuse, *Water tretment, *Im- 
paired water quality, Laverkin Springs, Colorado 
River, Water quality, Water use, Cooling water, 
Coal slurry pipelines, Deep well injection, 
Wastewater disposal, Pretreatment of water, Ra- 
dioactivity, Demineralization, *Utah. 


LaVerkin Springs (LVS) are highly saline springs 
which discharge into the Virgin River (a tributary 
of the Colorado River) in Washington County, 
Utah. The high salt content and moderate flow 
rates significantly contribute to the salinity of the 
Colorado River. Methods were evaluated for pre- 
venting high salinity LVS water from entering the 
Virgin River and for utilizing the process water in 
energy development. Analytical water data ob- 
tained from a 9-month test program at LVS test 
site were evaluated. The raw water typically con- 
tains 750 mg/I of dissolved carbon dioxide and has 
a pH near 6.0. It contains the following concentra- 
tions in mg/l: 820 of calcium, 150 of magnesium, 
1266 of bicarbonate, 1860 of sulfate, 2220 of 
sodium, and 3345 of chloride. The raw water con- 
tains significant amounts of silica, boron, strontium, 
and sulfide, and a measurable amount of radioac- 
tivity. The relative merits of different methods of 
treatment, disposal, and reuse of LVS water were 
studied. The disposal of water by deep well injec- 
tion, use as a secondary coolant in a binary cooling 
tower, use in solar salt-gradient ponds, and use as a 
transport media for coal slurry pipelines was found 
to be technically feasible. Use of LVS water to 
transport coal to a consuming powerplant and 
subsequent reuse in a binary cooling tower or solar 
salt-gradient ponds would achieve both objectives 
of salt reduction and energy conservation. (Moore- 
RC) 


W82-06400 


HAZARDOUS MATERIAL SPILLS--ARE YOU 
READY, 

East Bay Municipal Utility District, Oakland, CA. 
Water Quality Div. 

K. E. Carns, and K. B. Stinson. 

Journal of the American Water Works Associ- 
ation, Vol 74, No 5, p 224-228, May, 1982. 4 Fig, | 
Tab, 5 Ref. 


Descriptors: *Chemical wastes, *Contamination, 
*Water supply, *Water pollution sources, Water 
pollution prevention, Water treatment facilities, 
Disasters, Water distribution, Waste disposal, Res- 
ervoirs, Highways, Oil spills, Protection, Spills. 


Water utilities can reduce the disastrous conse- 
quences of hazardous material spills on highways 
and in or near public water supplies by preparing a 
written response plan and training personnel in 
emergency procedures. The East Bay Municipal 
Utility District serving 30 communities east of San 
Francisco Bay has developed such a plan, which is 
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composed of five chronological phases: (1) discov- 
ery and notification, (2) evaluation and initiation of 
action (includes notification of public agencies and 
key utility management personnel), (3) contain- 
ment and countermeasures (directed by the spill 
coordinator with help available from CHEM- 
TREC communicator, public notified if necessary), 
(4) cleanup, mitigation, and disposal (spill is 
cleaned up promptly, preferably by the spiller), 
and (5) documentation and cost recovery (written 
report of the event and assignment of costs). The 
response procedures are given in outline form, in 
flow diagram form, and in detailed form. The 
response plan was tested in two drills of hypotheti- 
cal events (a tank truck of poisonous chemical sunk 
in a raw water supply reservoir and pesticide in- 
jected into the distribution system). Two actual 
emergencies in which no water contamination re- 
sulted illustrated the value of the plan. These were 
a spill of transformer oil into a stream and the 
discovery of several drums of illegally dumped 
hazardous waste near the district’s largest reser- 
voir. (Cassar-FRC) 

W82-06417 


FATE OF NITROGEN IN AEROBIC SLUDGE 
DIGESTION, 

British Columbia Univ., Vancouver. 

For primary bibliographic entry see Field 5D. 
W82-06455 


RUTLAND WATER PHYTOPLANKTON: THE 
DEVELOPMENT OF AN ASSET OR A NUI- 
SANCE, 

Anglian Water Authority, Peterborough (Eng- 
land), Welland and Nene River Div. 

For primary bibliographic entry see Field 2H. 
W82-06473 


RUTLAND WATER RAW WATER QUALITY - 
PROBLEMS AND MANAGEMENT, 

Anglian Water Authority, Peterborough (Eng- 
land). 

N. F. Low. 

Hydrobiologia, Vol 88, No 1-2, p 93-101, March, 
1982. 8 Fig, 10 Ref. 


Descriptors: *Reservoirs, *Raw water, *Water 
treatment, Water supply, *Water quality manage- 
ment, Water quality, Land treatment, Sewage ef- 
fluent, Drought, Reclaimed water, River basin de- 
velopment, Pumping, Pumps, Water quality con- 
trol, Rutland Water, England. 


The options available to control the expected 
water quality problems in Rutland Water are iden- 
tified and their use is discussed. Water quality 
problems result from the eutrophic character of 
the input waters and from the excessive depth of 
the reservoir. Two groups of options are available: 
those which operate on input waters, and those 
which operate on the stored water. Both types of 
options will be used, since increased demand for 
water will result in the reduction of the retention 
time of the stored water and an increase in nutrient 
loading. (Titus-FRC) 

W82-06475 


MODELS OF ANNUAL CYCLES IN LENTIC 
WATER BODIES, 

Salford Univ. (England), Dept. of Civil Engineer- 
ing. 

B. Henderson-Sellers, and P. B. R. Archer. 
Hydrobiologia, Vol 88, No 1-2, p 89-91, March, 
1982. 4 Tab, 2 Fig, 5 Ref. 


Descriptors: *Mathematical models, *Computer 
models, *Water quality, *Lentic environment, 
*Stochastic models, *Deterministic models, Cali- 
bration, Ecological models, Standing water, Para- 
metric hydrology. 


Reasons for modeling water quality are discussed, 
and a summary of the relevant parameters is pre- 
serited. The two major types of models, stochastic 
and deterministic, are described. Stochastic models 
are those in which elements of the model vary in a 
random fashion. Inaccuracies are decreased be- 
cause the input data are not condensed in any way. 


Results may be more realistic, since they are asso- 
ciated with some degree of uncertainty; however, 
these models are time-consuming and costly. De- 
terministic models always produce the same result 
for a given set of data; they are functional repre- 
sentations of a system. Such models are more eco- 
nomical because they are easier to implement. 
With any model, a full validation is necessary 
before any confidence can be placed in the results 
it produces. Validation involves comparing the 
computed results with data from previous time 
periods. (Titus-FRC) 

W82-06483 


A MODEL FOR MANAGING IRRIGATED AG- 
RICULTURE, 

Youngstown State Univ., OH Dept. of Civil Engi- 
neering. 

I. A. Khan. 

Water Resources Bulletin, Vol 18, No 1 p 81-87, 
February, 1982. 3 Fig, 28 Ref. 


Descriptors: *Mathematical models, *Irrigation, 
*Managemert planning, Irrigation design, Irriga- 
tion efficiency, Water management, Agriculture, 
*Salinity, Simulation analysis, Optimization. 


Problems which may result from irrigated agricul- 
ture in arid and semiarid regions include accumula- 
tion of salts, destruction of soil texture, waterlog- 
ging, decline in fertility and yield, and eventual 
abandoning of the land. Many of these problems 
result from the failure of managers to understand 
that irrigated land is a system consisting of several 
interdependent components and that the health of 
each of these components individually is important 
to the overall health of the system. The important 
components of an irrigated system include the 
quantity and quality of the irrigation water, the 
quantity and quality of the irrigation return flows, 
the unsaturated zone, the saturated zone, the water 
balance of the irrigated system, the salt balance of 
the irrigated system, and the crop yield. A manage- 
ment model is described which considers each of 
these nine components in an effort to devise man- 
agement strategies to halt or at least retard the 
salinization and waterlogging processes in irrigated 
agriculture. An optimization model is used to maxi- 
mize net farm income, encourage conjunctive use 
of surface and ground water, devise water pump- 
ing and application strategies designed to maintain 
continuous movement of salts out of the system, 
maintain proper hydrologic balance within the irri- 
gated system, and meet the concentration require- 
ments of the drainage water needed to optimize the 
yield of individual crops. Simulation models are 
used to assess the impact of agricultural activities 
on the unsaturatdd zone and the saturated zone. 
(Carroll-FRC) 
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DISPOSAL OF SLUDGE TO SEA, 

Oslo Commission (Norway). 

For primary bibliographic entry see Field SE. 
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NEW PROBLEMS WITH UPLAND WATERS, 
Saint David’s Univ. Coll., Lampeter (Wales). 

D. Kay, and A. McDonald. 

Water Services, Vol 86, No 1031, p 29, 31, Janu- 
ary, 1982. 27 Ref. 


Descriptors: *Landuse, *Catchment areas, Agri- 
culture, *Great Britain, *Research priorities, 
*Water quality, *Forestry, Elevation, Terrain anal- 
ysis, Nutrients, Bacteria, Escherichia coli, Enteric 
bacteria, Watersheds. 


In a paper by Youngman and Lack, published in 
Water Services, 85, (1019), 13-14, 1981, it was 
suggested that the increased use of upland areas for 
either lamb production of afforestation will cause 
problems of nutrient enrichment in catchment 
streams and impoundments. The direction of re- 
search effort suggested by these authors to control 
the water quality of catchment areas is questioned. 
Instead of concentrating on upland area nutrient 
transport, an examination of the microbiological 
factors involved in water quality is recommended. 
The investigation of water quality in a multiple-use 
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catchment area in a similar location to areas of 
pristine moorland is advocated to predict micro- 
biological water quality deteriorations. Monitoring 
of E. soli levels in Yorkshire catchments has re- 
vealed that afforested areas produce lower enteric 
bacterial concentrations than sheep farming areas. 
An integrated management approach is advocated 
which would focus on water quantity and quality, 
nutrient transport, microbiological deterioration 
and recreational and agricultural activities. 
(Geiger-FRC) 

W82-06602 


A MODEL FOR THE DESIGN OF HYPOLIM- 
NETIC AERATORS, 

York Univ., Toronto (Ontario). Dept. of Biology. 
C. T. Taggart, and D. J. McQueen. 

Water Research, Vol 16, No 6, p 949-956, June, 
1982. 9 Fig, 2 Tab, 33 Ref. 


Descriptors: *Design criteria, *Aerators, Hydolim- 
nio, *Aeration, *Wastewater treatment, Oxidation, 
Model studies, Performance evaluation. 


An empirically derived model is presented for use 
in st hypolimnetic aerators, which ensures 
maximum flow efficiency but may not maximize 
oxygen transfer efficiency. Diffusor depth, air flow 
rates, rise velocity and cross-sectional area of the 
riser tube are the major variables considered. 
Water flow values predicted by the model were 
correlated with those observed in twenty pub- 
lished field experiments. The model determined 
that some aerators are inefficient and their design 
could be improved. A discussion is presented of 
the required oe input during aeration in which 
the problems of hypolimnetic oxygen depletion 
rates and oxygen transfer efficiencies are consid- 
ered. (Baker-FRC) 

W82-06610 


IMPACT OF COAL ASH FROM ELECTRIC 
POWER PRODUCTION ON CHANGES IN 
WATER QUALITY, 

Texas Univ. at Houston. School of Public Health. 
For primary bibliographic entry see Field 5B. 
W82-06623 


THERMODYNAMIC CONTROLS ON QUAL- 
ITY OF WATER FROM UNDERGROUND 
COAL MINES IN COLORADO, 

Geological Survey, Denver, CO. 

J. T. Turk. 

Water Resources Bulletin, Vol 18, No 1, p 75-80, 
February, 1982. 4 Fig, 2 Tab, 8 Ref. 


Descriptors: *Water quality control, *Thermody- 
namics, *Mine drainage, Coal mines, Groundwater 
pollution, Dissolved solids, Chemical precipitation, 
Geochemistry, *Colorado. 


Coal production in Colorado has increased signifi- 
cantly in the period since 1965, raising questions 
concerning the effects of mine drainage on water 
quality. Major dissolved ions that contribute to the 
overall salinity of the water, restricting its suitabil- 
ity for various uses, are frequently found in water 
from underground coal mines. Thermodynamics 
provides an effective tool for the assessment of the 
origin of seepage from underground coal mines 
and for prediction of compliance with water qual- 
ity criteria of seepage from other mines within the 
same geologic formations. Analysis of samples 
from 13 of the 14 mines studied indicated that 
calite saturated water had probably reacted with 
sodiura rich marine shales to produce the seepage, 
which was saturated or supersaturated with re- 
spect to calcite. Samples showing evidence of 
being most completely reacted were composed 
almost entirely of sodium and bicarbonate ions and 
had a calcium to sodium activity ratio similar to 
that of seawater. The one sample not saturated 
with calcite was saturated with respect to gypsum, 
probably as a result of simple dissolution of 
gypsum from the strata through which the ground- 
water percolated. The primary problems which 
might result from reuse of the mine drainage 
would be damage or destruction of crops if the 
drainage water were used for irrigation. Also, the 





chloride and sulfate concentrations in some sam- 
ples were in excess of recommended standards for 
public water supplies. (Carroll-FRC) 

'W82-06624 


THE MATHEMATICAL MODELLING OF 
WATER QUALITY WITH PARTICULAR REF- 
ERENCE TO THE INDUSTRIAL RIVERS OF 
YORKSHIRE, 

Yorkshire Water Authority (England). Directorate 
of Resource Planning. 

P. R. Holmes. 

Water Pollution Control, Vol 81, No 1, p 45-58, 
1982. 4 Fig, 9 Ref. 


Descriptors: *Mathematical models, *Water qual- 
ity, *Industrial wastewater, Rivers, River flow, 
River forecasting, Management planning, Water 
management, Decision making, Water quality man- 
agement, *United Kingdom. 


There has been considerable reluctance in the 
United Kingdom to use models for river quality 
management. River modelling studies may be de- 
signed to aid river surveillance by interpolating 
flow and water quality between sampling points to 
draw attention to inconsistencies in routine data, or 
to predict future flow and water quality condi- 
tions, assuming that present inputs and outputs will 
remain unchanged except for discrete changes 
which are to be tested. The main categories of 
mathematical models are described and compared. 
The application of mathematical models to practi- 
cal planning problems in the industrialized river 
catchments of Yorkshire is examined. This model- 
ing concentrated on steady state mass balance 
modeling of flow and biochemical oxygen demand, 
supported by suspended solids and ammonium ni- 
trogen, and using chloride to assist in the balancing 
due to its conservative nature. The resulting model 
is basically simple in structure and extensive rather 
than intensive in its representation of the real river 
and in its requirements for data. The steady state 
requirement limits the model to fairly low river 
flow conditions if catchment-wide modeling is to 
be conducted. Application of this model to the 
River Aire catchment is discussed. Data collection 
and analysis, model calibration, and use of the 
modeling results in management planning are de- 
scribed. Major deficiencies of the model are exam- 
ined. It is concluded that this approach to river 
modeling has provided a simple, economic plan- 
ning tool for river management. (Carroll-FRC) 
W82-06644 


A REVIEW OF INDUSTRIAL EFFLUENT CON- 
TROL EXPERIENCE, 

Thames Water Authority (England). 

P. Brindley, D. C. Carter, and M. J. Linsmith. 
Water Pollution Control, Vol 81, No 1, p 59-79, 
1982. 20 Fig, 13 Tab, 16 Ref. 


Descriptors: *Industrial wastewater, *Water pollu- 
tion control, Wastewater treatment, Regulations, 
Water pollution sources, Water quality standards, 
Effluent limitations, Effluent charges, *Reviews, 
*Waste assimilative capacity. 


Pollution control measures are used to regulate the 
demands on the assimilative capacity of the envi- 
ronment to be compatible with use requirements. 
The formation of water authorities in the United 
Kingdom in 1974 led to considerable standardiza- 
tion of the diverse control and charging systems 
previously used to regulate industrial effluents. 
The general procedures used in the Chiltern Divi- 
sion of the Thames Water Authority in developing 
consent agreements with respect to effluent dis- 
charges with individual companies are described. 
The steps taken in the establishment of an industri- 
al waste treatment plant, and the limitations placed 
on that plant, are outlined. These limitations in- 
cluded limitations on wastes to be treated, ef- 
fluents, and plant operations. The Thames Water 
Authority has also established a catchment quality 
control function to assess and, where possible, 
control the extent and nature of continuous con- 
tamination of lowland water resources with 
persistent chemicals. The methods used to achieve 
these goals are described. The factors which deter- 
mine the industrial effluent limits are directly asso- 
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ciated with the quality objectives of the products 
of sewage treatment. Metal standards relating to 
sludge applied to land and to river water quality 
have become more precisely defined since 1970. 
Since all treated sludges in the Chiltern Division 
are distributed to land for agricultural purposes, 
standards for industrial effluents contributing to 
these sludges have also become more strict. Indus- 
trial effluent testing procedures are discussed brief- 
ly. (Carroll-FRC) 

W82-06648 


THE CONTROL OF EFFLUENT AND WATER 
QUALITY IN AN IMPORTANT WATER 
SUPPLY CATCHMENT, 

Severn-Trent Water Authority (England). Der- 
went Div. 

K. Selby, and T. D. A. Tricker. 

Water Pollution Control, Vol 81, No 1, p 97-111, 
1982. 3 Fig, 3 Tab, 23 Ref. 


Descriptors: *Water quality control, *Water qual- 
ity management, *Catchment areas, River catch- 
ments, Water supply, Industrial wastewater, Water 
pollution control, Effluent limitations, Wastewater 
treatment, *United Kingdom, River Derwent. 


The River Derwent in Derbyshire is one of the 
most highly utilized water-supply rivers in the 
United Kingdom and has a finer resource/demand 
balance than most rivers. The Severn-Trent Water 
Authority has had responsibility for the control of 
effluents and for water quality in this catchment 
since 1974. The River supplied significant quanti- 
ties of water to textile and other industries in the 
district and is used extensively for recreational 
pursuits. A high proportion of the river flow is 
used water, much of which is derived from indus- 
try. The Authority’s Directorate of Scientific 
Services is responsible for water quality control 
functions, which include the control of effluents 
from sewage treatment works and industries dis- 
charging directly to a watercourse, the protection 
of underground water resources, and the monitor- 
ing of the quality of water supplies. The issue and 
enforcement of consents to discharge are the major 
means used to protect the quality of surface and 
ground water resources. River water quality objec- 
tives for the catchment are presented, and efforts 
being made to achieve these objectives are dis- 
cussed. The industrial discharges, and private 
septic tank systems on water quality and efforts 
being made to minimize their impacts are de- 
scribed. Water quality problems particular to the 
River Derwent include pollution emergencies, 
high dissolved oxygen concentrations, damage to 
sewage treatment processes due to the high pro- 
portion of industrial effluents in the sewage, prob- 
lems with color due to the large number of textile 
effluents, problems with organic micro-pollutants 
related to industrial wastewaters, and organoleptic 
problems in water supplies. Sources of these prob- 
lems and methods being used to ameliorate them 
are discussed, (Carroll-FRC) 

W82-06652 


A WATER QUALITY INDEX FOR LAKE 
BEACHES, 

Eco-Recherche Ltd., Pointe-Claire (Quebec). 

N. St. Louis, and P. Legendre. 

Water Research, Vol 16, No 6, p 945-948, June, 
1982. 2 Fig, 2 Tab, 10 Ref. 


Descriptors: Water quality, Recreational facilities, 
Bacteria, ‘*Coliforms, ‘*Streptococci, Beaches, 
Lakes, Lake beaches, *Bacterial analysis, *Pollut- 
ant identification. 


A water quality index was developed, based on 
total and fecal coliforms and streptococci concen- 
trations. A linear combination of these three bacte- 
rial variations was sought, thus making it possible 
to weight them differentially. The index described 
results from the comparison of a group of beaches, 
all in the same area and subjected to similar uses. A 
total of 5651 sampies were obtained from 42 sam- 
pling stations on 7 beaches and analyzed for bacte- 
rial concentrations. The study period was 10 years. 
Discriminant analysis of the data led to a cononical 
vector accounting for most of the variability of the 
three microbial count variables recorded. This dis- 
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criminant axis ordered the beaches along a cline of 
increasing pollution. It is then transformed into a 
microbial water quality index calibrated for the 
given set of beaches, which is in turn used to study 
the medium-term variability and the long-term 
evolution of water quality of the beaches. (Baker- 
FRC) 
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INTERNAL PHOSPHORUS LOADING IN A 
SHALLOW EUTROPHIC LAKE, 

Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2H. 
W82-06663 


STATUS OF POROUS PAVEMENT RE- 
SEARCH, 


Municipal Environmental Research Lab., Edison, 
NJ 


For primary bibliographic entry see Field 8G. 
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EVALUATION OF EFFECTS OF STORM- 
WATER DETENTION IN URBAN AREAS, 

Rice Univ., Houston, TX. Dept. of Environmental 
Science and Engineering. 

P. B. Bedient. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256736, 
Price codes: AQ7 in paper copy, AO1 in microfiche. 
Report, May 1982. 139 p, 24 fig, 7 Tab, 48 Ref. 
OWRT B-244-TEX-(1), 14-34-0001-1267. 


Descriptors: *Storm water, *Urban areas, *Com- 
puter models, *Watersheds, *Detention reservoirs, 
Mathematical models, Mathematical studies, 
Model studies, Land use, Ponds, Storm runoff, 
Storm surges, Urban runoff, Catchment areas, 
Rainfall intensity, Rainfall-runoff relationships, 
Rainstorms, Flood peak, Storage reservoirs, Sus- 
pended solids. 


Research was carried out to assess stormwater 
detention effects on water quality and flood con- 
trol in urban ares using computer models and mea- 
surement data. The technical efficiency of pol!ut- 
ant removal and flood control were measured and 
modeled for several existing pond systems. Fur- 
ther, stormwater management alternatives were 
defined at the watershed level, based upon deten- 
tion storage analysis and watershed modeling. A 
developed optimum scheme is described for locat- 
ing detention ponds within urban areas. In addition 
to the development of management alternatives, 
economic feasibility and implementation needs 
were examined at the subdivision aad watershed 
level. It was concluded that maximum hydrologic 
input due to full urban development of a | sq mile 
catchment occurs between a 50-75% development 
phase, accounting for about 40% of the flow in- 
crease for peak flows. Detention storatge land re- 
quirements at the catchment level for reducing 
peak flows to undeveloped levels range from 6% 
of the load area (for a 10-ft outfall depth) to 16% 
(4-ft outfall). Model results for locating detention 
storage throughout a 10-mile watershed indicate 
no need for any storage at the most down stream 
pond system was found efficient for suspended 
solids removal (1200 mg/liter inflows reduced to 
100 mg/I at outflows) over a range of storm flows 
and durations. (Zielinski- MAXIMA) 
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LAND USE POLICY AND WATER PROCURE- 
MENT (AGRARSTRUKTURPOLITIK UND 
WASSERGEWINNUNG), 
Bundesforschungsanstalt fuer Landeskunde und 
Raumordnung, Bonn (Germany, F.R.). 

For primary bibliographic entry see Field 6F. 
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50 YEARS OF LAKE BALDENEY - SOME AS- 
PECTS OF ITS CHARACTERISTICS IN TERMS 
OF WATER MANAGEMENT (50 JAHRE BAL- 
DENEYSEE - EINIGE ASPEKTE SEINER 
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WASSERWIRTSCHAFTLICHEN BESONDER- 
HEITEN), 

Ruhrverband, Essen (Germany, F.R.). Chemisches 
und Biologisches Lab. 

P. Koppe, K. H. Kornatzki, E. A. Nusch, F. Dietz, 
and G. Reinnarth. 

GWF, das Gas- und Wasserfach: Wasser/Ab- 
wasser, Vol 123, No 1, p 17-29, January, 1982. 9 
Fig, 13 Tab, 26 Ref. English summary. 


Descriptors: *Lakes, *Lake sediments, *Ecosys- 
tems, *Nitrification, Ecology, Hydrology, Denitri- 
fication, *West Germany, Lake Baldeney, Nitro- 
gen fixing bacteria, Mineralization, Sediments, 
Lake morphology, Limnology, Artificial lakes, 
Ruhr River, Water resources development, Aer- 
ation, Dredging, Heavy metals, Pollutants, Water 
quality. 


Lake Baldeney, an impoundment of the Ruhr river 
in West Germany, is a hydrological hybrid which 
can be described in a simplified form as a double- 
channel two-layer model. The layers comprise a 
shallow lentic area with a low speed of flow and 
thick sediment layer and a deeper lotic area in 
which flow speed is significantly higher and almost 
no sediment is deposited in some spots. The miner- 
alization of sediment from the lentic zone and the 
reduction in organic material in solution show that 
the lake is highly capable of water purification. 
Heavy metals are also deposited in the lake, 
whence they can be removed by dredging. Denitri- 
fication processes and the release of ammonia 
(mostly from sediment) also influence water qual- 
ity. When a sudden high pollution load occurs (e.g. 
through a heavy rainstorm) the lake acts as a 
buffer. The nitrification rate is significantly higher 
at the inflow to the lake than at the outflow; this is 
attributable to a reduction in the number of nitrify- 
ing bacteria, probably because they adhere to sus- 
pended solids which are deposited in lake sedi- 
ment. Gas exchange (nitrogen, carbon dioxide, 
oxygen) with the atmosphere cannot be measured 
accurateley, as the sediment acts as a store for 
organic and inorganic material as well as produc- 
ing its own organic material. Research should 
therefore be performed on the interaction between 
sediment, suspended solids and water as well as on 
ecological interactions within the biological com- 
munity. Lake Baldeney should be monitored con- 
stantly and aeration should be performed when 
oxygen metabolism so demands. Dredging will 
eventually be necessary due to continuing sedimen- 
tation. (Gish-FRC) 

W82-06716 


CALCULATING CONSENT CONDITIONS TO 
ACHIEVE RIVER QUALITY OBJECTIVES, 
Anglian Water Authority (England). Dept. of 
Operational Planning. 

A. E. Warn. 

Effluent and Water Treatment Journal, Vol 22, No 
4, p 152-153, 155, April, 1982. 12 Ref. 


Descriptors: *Water quality standards, *Effluent 
standards, *River regulations, Water quality con- 
trol, Standards, Regulations, Flow regulation, 
*Monte Carlo method, Sampling, Errors. 


River Quality Objectives (RQO) are defined as the 
river quality needed to protect the intended uses of 
rivers. Their purpose is to ensure a proper alloca- 
tion of resources to problems of river quality. 
Methods for calculating consent conditions to use 
in RQO are discussed. The Combining Distribu- 
tions Methods (CD) are analytical solutions. They 
are simple to use and can be done on a programma- 
ble calculator. The Monte Carlo Method or Simu- 
lation Method requires more computer resources, 
but can be applied to a wider range of problems. 
The disadvantages of the simple mass balance 
equations are shown, for example, the adoption of 
unachievable RQO and underestimation of the self- 
purification capability. Use of the CD or Monte 
Carlo methods shows that river flow regulation is 
a senseless way of achieving river quality objec- 
tives. (Cassar-FRC) 

W82-06725 


EFFECTS ON GLOBAL SUPPLIES OF FRESH- 
WATER, 


Akademie der Wissenschaften der DDR, Leipzig. 
Zentralinstitut fuer Isotopen- und Strahlenfors- 
chung. 

For primary bibliographic entry see Field 5C. 
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TREATMENT OF COOLING SYSTEMS CON- 

TAINING HIGH LEVELS OF LEGIONELLA 

PNEUMOPHILA, 

Du Pont de Nemours and Co., Aiken, SC. Savan- 

nah River Lab. 

For primary bibliographic entry see Fiela SF. 
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AN OVERVIEW OF THE U.S. ENVIRONMEN- 
TAL PROTECTION AGENCY’S STORM AND 
COMBINED SEWER PROGRAM COLLEC- 
TION SYSTEM RESEARCH, 

Municipal Environmental Research Lab., Edison, 
NJ. 

R. Field. 

Water Research, Vol 16, No 6, p 859-870, June, 
1982. 19 Fig, 2 Tab, 33 Ref. 


Descriptors: *Combined sewers, *Reviews, 
*Storm-overflow sewers, Sewers, Storm water, 
Storm runoff, Retention basins, Catchbasins, 
Flushing, Design criteria, Polymers, Infiltration, 
Storage. 


A state-of-the-art assessment is made of the activi- 
ties of the Environmental Protection Agency’s 
Storm and Combined Sewer Program over the 
past 15 years. The topics relate to collection sys- 
tems and in particular to the management of col- 
lection systems for the dual purposes of drainage 
and pollution control, along with maintenance of 
such systems. Specific topics touched upon include 
catchbasins, new sewer design, sewer flushing, 
polymer injection, infiltration/inflow controls (In- 
situform, impregnated concrete pipe, and trench- 
less sewer), upstream storage/attenuation, flow 
routing and in-pipe storage, new types of flow 
regulators (swirl and helical bend regulator/con- 
centrators, fluidic regulator, and hydrobrake), and 
new tide gates. In many cases where revision is 
necessary, the emphasis is placed upon optimal 
utilization of the existing facilities. (Baker-FRC) 
W82-06775 


LAKE RESTORATION BY SEDIMENT RE- 
MOVAL, 

Corvallis Environmental Research Lab., OR. 

S. A. Peterson. 

Water Resources Bulletin, Vol 18, No 3, p 423-435, 
June, 1982. 5 Fig, 88 Ref. 


Descriptors: *Sediment control, *Lake restoration, 
*Lake sediments, Sedimentation, Sediments, 
Dredging, Eutrophication, Phosphorus, Nutrients, 
Macrophytes, Aquatic plants, Cost analysis, Water 
quality. 


Information on the effectiveness of sediment re- 
moval as a lake restoration technique is updated. 
Sediment removal is usually undertaken to deepen 
a lake and increase its volume to enhance fish 
production, to remove nutrient rich sediment, to 
remove toxic or hazardous material, or to reduce 
the abundance of rooted aquatic plants. In review- 
ing more than 60 projects and five case histories, it 
is revealed that the first three objectives are usual- 
ly met through sediment removal. Dredging to 
control aquatic plants has not been well document- 
ed. Disadvantages of dredging include cost, tempo- 
rary phosphorus release from sediment, increased 
phytoplankton productivity, noise, lake draw- 
down, temporary reduction in benthic fish food 
organisms, potential for toxic material release to 
the overlying water, and potential for environmen- 
tal degradation at the dredged material disposal 
site. The technique is recommended for deepening 
and for long range reduction of phsophorus release 
from sediment. Sediment removal to control toxic 
materials is possible with minimal environmental 
impact when proper equipment s used, but it may 
more than double the cost. Lack of definitive infor- 
mation about rooted plant regrowth rates in 
dredged areas prohibits explicit recommendations 
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on sediment removal to control plant growth. 
(Baker-FRC) 
W82-06776 


FISH RESPONSES TO TEMPERATURE TO 
ASSESS EFFECTS OF THERMAL DISCHARGE 
ON BIOLOGICAL INTEGRITY, 

West Virginia Dept. of Natural Resources, 
Charleston. Wildlife Resources Div. 

For primary bibliographic entry see Field 5C. 
W82-06777 


A FUZZY SETS MODEL FOR MEASURING 
THE EFFECTIVENESS OF PUBLIC PARTICI- 
PATION IN WATER RESOURCES PLANNING, 
Georgia Inst. of Tech., Atlanta. School of Industri- 
al and Systems Engineering. 

For primary bibliographic entry see Field 6B. 
W82-06778 


INVIRONMENTAL SIGNIFICANCE OF PESTI- 
CIDE RESIDUES ASSOCIATED WITH AQUAT- 
IC SEDIMENTS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5C. 
W82-06789 


PLANNED MEASURES FOR WATER REGU- 
LATION CONSTRUCTING THE NEW 
MUNICH AIRPORT (GEPLANTE WASSER- 
WIRTSCHAFTLICHE MASSNAHMEN BEIM 
BAU DES NEUEN FLUGHAFENS FUR MUN- 
CHEN), 

Oberste Baubehorde im Bayrischen Staatsminister- 
ium des Inneren, Munich (Germany, F.R.). 

For primary bibliographic entry see Field 8A. 
W82-06825 


LIGHT ADAPTATION AND _ INHIBITION: 
PROCESSES IMPORTANT IN MODELLING 
THE GROWTH OF ALGAE IN DRINKING 
WATER BASINS, 

Technische Hogeschool, Delft (Netherlands). Lab. 
of Chemical Engineering. 

For primary bibliographic entry see Field 5C. 
W82-06827 


EFFFECT OF CATTLE MANURE ON SOIL 
EROSION BY WATER, 

Allahabad Univ. (India). Dept. of Chemistry. 

For primary bibliographic entry see Field 4D. 
W82-06834 


STORMWATER MANAGEMENT IN A SENSI- 
TIVE AREA. 
Public Works, Vol 113, No 7, p 67, July, 1982. 


Descriptors: *Water management, *Saline water 
intrusion, *Storm water, Water quality manage- 
ment, Nutrient removal, Environmental effects, 
Jonathan’s Landing, *Florida, Mangrove swamps, 
Water level, Storm wastewater. 


The water management system at the 600-acre 
Jonathan’s Landing, Florida, development has 
been called a model system. Major challenges in 
this golf-oriented, environmentally sensitive area 
were preserving the mangrove ecosystem, creating 
a 120-acre system of interconnecting fresh water 
lakes and tidal channels while preventing salt 
water intrusion, controlling storm water runoff 
pollutants, and preserving the esthetic appearance 
of the system. The water control structures include 
wells to manipulate fresh water levels, monitoring 
wells to detect shifts in the fresh water/salt water 
interface, and a broken tile filtration system to 
control nonpoint source pollution (nutrients and 
particulates removed by a system of grass swales). 
(Cassar-FRC) 

W82-06841 


PURGE AQUIFER TO REMOVE VOLATILE 
ORGANIC CONTAMINATION, 





Plainville Water Co., CT. 

L. E. Bordeau, and G. P. Fulton. 

Public Works, Vol 113, No 7, p 72-73, July, 1982. 2 
Fig. 


Descriptors: *Water pollution treatment, *Organic 
compounds, *Wells, Groundwater pollution, Mu- 
nicipal water, Plainville, *Connecticut, *Chlorinat- 
ed hydrocarbons, Industrial wastes, Water pollu- 
tion sources, Fate of pollutants. 


The Plainville Water Company, Connecticut, rely- 
ing on two well fields, detected organic chemical 
pollution of its newer well field in 1975. Trichlor- 
oethylene levels were over 400 ppb; trichloroeth- 
ane, 1000 ppb; and chloroform, 600 ppb. The 
source of the contamination, waste industrial sol- 
vent from an industrial park adjacent to the well 
field, was located and dumping stopped immediate- 
ly. The aquifer was purged by pumping the more 
severely contaminated well to a waste collection 
area. Chloroform levels, used as an indicator, 
dropped to below 30 ppb by July 1975, below 10 
ppb for most of 1976, and below 1 ppb by the 
middle of 1977. Levels of trichloroethylene and 
trichloroethane paralleled those of chloroform. 
(Cassar-FRC) 

W82-06842 


WATERTIGHT MANHOLES CUT INFLOW. 
Public Works, Vol 113, No 7, p 52, July, 1982. 


Descriptors: *Waterproofing, *Rehabilitation, 
*Sewer systems, Plastics, Infiltration, Manholes, 
Hitchcock, *Texas. 


Sewer Guard water tight manhole inserts are being 
installed in the Hitchcock, Texas (population 6000) 
sewer system as part of a $8 mission wastewater 
system rehabilitation. The disk-shaped plastic in- 
serts, resistant to corrosion and damage by sewer 
gas or road oils, form a virtually leakproof seal 
with the manhole frame. There are two self-clean- 
ing relief valves. Sealed manholes effectively pre- 
vent inflow of storm water and debris. This is 
especially important in low-lying areas where 
water stands for some time after a storm. Ground- 
water infiltration is prevented by brushing two 
coats of waterproofing compound onto the man- 
hole surface, starting at the top and working down 
to the invert shelf. (Cassar-FRC) 

W82-06844 


THE CHALLENGE OF UPGRADING ROAD- 
SIDE REST AREAS, 

Iowa Dept. of Transportation, Ames. 

H. Dolling. 

Public works, Vol 113, No 7, p 50-51, July, 1982. 


Descriptors: *Rehabilitation, *Recreation, *Roads, 
Sanitation, Highways, Wastewater treatment, 
Wastewater lagoons, Lagoons, *Iowa. 


Iowa rehabilitated four pairs of the 19 and 1/2 
pairs of rest areas on its interstate system during 
1979-80. Originally built in 1966, the rest stops 
were inadequate for today’s traffic. Costs for re- 
construction were about $1 million for each pair of 
rest stops. Wastewater lagoon improvements at the 
first stop to be rehabilitated cost nearly $200,000. 
Some of the problems facing engineers were: poor 
surface drainage at the flat sites, freezing of 
wastewater transmission lines, and sidewalk heav- 
ing in the heavy clay soils. A grinder pump was 
installed to move recreation vehicle wastewater in 
one rest area. Some toilets were replaced with low 
water volume fixtures. Lagoon improvements 
were deferred until more funds are available. 
(Cassar-FRC) 

W82-06845 


KANEOHE BAY SEWAGE DIVERSION EX- 
PERIMENT: PERSPECTIVES ON ECOSYS- 
TEM RESPONSES TO NUTRITIONAL PER- 
TURBATION, 

Hawaii Inst. of Marine Biology, Honolulu. 

S. V. Smith, W. J. Kimmerer, E. A. Laws, R. W. 
Brock, and T. W. Walsh. 

Pacific Science, Vol 35, No 4, p 279-395, October, 
1981. 52 Fig, 51 Tab, 142 Ref. 
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Descriptors: *Nutrients, *Wastewater pollution, 
*Ecosystems, Marine biology, *Kaneohe Bay, 
*Hawaii, Diversion, Nutrient cycling, Phytoplank- 
ton, Zooplankton, Nitrogen, Phosphorus, Detritus, 
Heterotrophs, Benthos, Biomass, Water pollution 
effects, Subtropical regions, Bays, Nonpoint pollu- 
tion sources, Fish, Organic matter, Particulate 
matter, Organic carbon, Chlorophyll a, Sediments, 
Lagoons, Reefs, Corals. 


Domestic sewage secondary effluent entering Kan- 
oehe bay, Hawaii, was diverted to the ocean in 
December 1977 (municipal) and May 1978 (Marine 
Corps) to study the responses of the ecosystem to 
sewage diversion. Nitrogen was the limiting nutri- 
ent. All of the inorganic N and most of the inor- 
ganic P added to the system were taken up biologi- 
cally, mostly by phytoplankton. The rapid rate of 
nutrient cycling between the dissolved state, phy- 
toplankton, zooplankton, microheterotrophs, and 
detritus supported a rate of productivity far ex- 
ceeding the rate of nutrient loading. The nutrients 
reaching the benthos produced a large increase in 
detritivorous heterotrophs. The benthic communi- 
ty biomass was controlled by particulate loading. 
In the benthos the nutrients cycled among the 
dissolved state, heterotrophs, autotrophs, and the 
detritus. Eliminating the sewage input rapidly re- 
duced biomass of plankton and benthos. Responses 
of variables to diversion fell into three groups: (1) 
moderate diversion and spatial responses (dissolved 
inorganic N, particulate organic carbon, phyto- 
plankton biomass, phytoplankton growth rate, ma- 
croplankton dry weight, microplankton ash-free 
dry weight, lagoon floor N release, and extinction 
coefficient); (2) large diversion and wide range of 
spatial responses (dissolved inorganic P, hard 
bottom algal biomass, hard bottom cryptofaunal 
biomass, and lagoon floor biomass); and (3) little 
diversion and slight-to-large spatial responses (de- 
tritus, zooplankton, benthic algae and macrofauna, 
and fish). The benthic community did not return to 
the presewage state by the end of the study in 
August 1979, partly because some of the key or- 
ganisms are long-lived and partly because nonpoint 
pollution sources continue to add sediment and 
runoff. (Cassar-FRC) 

W82-06846 


MULTIPLICATION OF LEGIONELLA PNEU- 
MOPHILA IN UNSTERILIZED TAP WATER, 
Pittsburgh Univ., PA. Dept. of Microbiology. 
Ps pen bibliographic entry see Field 5C. 
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SEWAGE DIVERSION EFFECTS ON THE 
WATER COLUMN OF A SUBTROPICAL ES- 
TUARY, 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
For primary bibliographic entry see Field 5C. 
W82-06892 


EFFECT OF ARTIFICIAL DESTRATIFICA- 
TION ON IRON, MANGANESE, AND ZINC IN 
THE WATER, SEDIMENTS, AND TWO SPE- 
CIES OF BENTHIC MACROINVERTEBRATES 
IN AN OKLAHOMA LAKE, 

Oklahoma State Univ., Stillwater. School of Bio- 
logical Sciences. 

E. Cover, and J. Wilhm. 

Hydrobiologia, Vol 87, No 1, p 11-16, February, 
1982. 3 Tab, 24 Ref. 


Descriptors: *Destratification, *Lakes, *Metals, 
Manganese, Iron, Zinc, Heavy metals, Water sedi- 
ments, Mixing, Ham’s Lake, *Oklahoma, Benthic 
fauna, Accumulation, Bioaccumulation, Lake res- 
toration, Fate of pollutants. 


Water and sediment samples were collected from a 
destratified section and from a stratified arm of 
Ham’s Lake, Oklahoma, in the spring, summer, and 
fall of 1978 and 1979. Total Mn in water was 38- 
119 micrograms per liter in spring and fall for both 
stratified and unstratified stations. However, in 
summer total Mn in water ranged from 109 to 5510 
micrograms per liter, highest in the hypolimnion of 
the stratified arm. Soluble Mn comprised 8-65% of 
the total, average 28%. Mn in sediments ranged 
from 140 to 1562 micrograms per g with highest 
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concentrations in summer and fall. Macroinverte- 
brates contained 39-1039 micrograms Mn per g, 
but variations between stations were not signifi- 
cant. Mean iron concentrations were: water (total 
Fe), 158-661 micrograms per liter; water (dissolved 
Fe), 16-176 micrograms per liter; sediments, 2-7 
micrograms per g; and invertebrates, 544-6226 mi- 
crograms per g. Zn levels were very low in water 
(6-21 micrograms per liter) and sediments (0.5-1.4 
micrograms per g). Concentration factors for 
Chaoborus punctipennis and Chironomus riparius 
were: Mn, less than 1; Fe, 1021 and 5111, respec- 
tively; Zn, 658 and 920, respectively. (Cassar- 
RC) 


W82-06897 


THE REMOVAL OF A HEADED DISCHARGE 
FROM A LAKE AND THE EFFECT UPON AN 
EPIPHYTIC ALGAL COMMUNITY, 

Alberta Univ., Edmonton. Dept. of Botany. 

For primary bibliographic entry see Field 5C. 
W82-06898 


FACTORS AFFECTING DEPTH DISTRIBU- 
TION OF DRAGONFLIES AND OTHER 
BENTHIC INSECTS IN A THERMALLY DE- 
STABILIZED RESERVOIR, 

Savannah River Ecology Lab., Aiken, SC. 

For primary bibliographic entry see Field 5C. 
W82-06899 


OBSERVATIONS ON THE IMMATURE CHIR- 
ONOMIDEA OF POLLUTED LOWLAND 
BROOK-POND SYSTEM (ANTWERP, BEL- 
GIUM), AERATED BY THE PHALLUS PROC- 
ESS, 

Rijksuniversitair Centrum te Antwerpen (Bel- 
gium), Laboratory of Ecology. 

W. H. O. de Smet. 

Hydrobiologia, Vol 87, No 2, p 171-189, 1982. 11 
Fig, 10 Tab, 32 Ref. 


Descriptors: *Ponds, *Aeration, *Midges, *Aer- 
ated lagoons, Oxidation, *Belgium,, Water pollu- 
tion effects, Mud, *Phallus process. 


An aeration system based on the principle of the 
water jet vacuum pump (Venturi system, Phallus 
process) was used to aerate a lowland brook-pond 
system polluted by organic waste. The effect of 
this aeration on immature chironomids was investi- 
gated. Forty-two species or species groups were 
found. A total of 224 samples were taken from 70 
sampling stations. The changes in community com- 
position, species richness, diversity, redundancy, 
abundance and biomass were studied in the light of 
the recovery after treatment. Before aeration start- 
ed, chironomids were absent in the aeration basin. 
After 8.5 months of aeration a chironomid commu- 
nity characterized by low species richness (four 
species) and high redundancy was established. Pro- 
longed aeration resulted in a further increase of the 
species diversity, and during the last survey, after 
about 2 years of aeration, the chironomid species 
richness had increased to 18 species. Similar trends 
could be found for the downstream sampling sta- 
tions. The longitudinal recovery pattern probably 
restored the original zonation of the chironomid 
species, resulting from an ecological gradient cre- 
ated by the linear change in physiography of the 
water body. Orthocladiinae dominated in the 
brook stretch, whereas Chironominae and to a 
lesser extent Tanypodinae dominated in the ponds. 
(Baker-FRC) 

W82-06912 


COMPARATIVE CHARACTERISTICS OF THE 
BACTERIOPLANKTON OF RIVERS, 
Belorussian State Univ., Minok (USSR). 

For primary bibliographic entry see Field 5C. 
W82-06986 


EFFECT OF PHYTOPLANKTON ON WATER 
QUALITY IN THE NORTHERN DONETS- 
DONBAS CANAL, 

Central Water Monitoring, Research, Planning, 
and Surveying Lab. (USSR). 
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COMPONENTS FOR A TREATMENT PLANT 
SAFETY PROGRAM, 

Williamsport Sanitary Authority, PA. 

M. H. Gerardi. 

Public Works, Vol 113, No 7, p 68-69, July, 1982. 1 
Fig. 


Descriptors: *Safety, *Personnel, *Accidents, 
Wastewater treatment, Education, Management, 
Attitudes, Williamsport, *Pennsylvania. 


The Williamsport Sanitary Authority, Pennsylva- 
nia, established a safety program in 1980. The plan 
consisted of five basic components: (1) a review of 
common causes and types of wastewater accidents 
(obtained from experienced employees, reports at 
safety meetings, literature, correspondence, the ac- 
cident file, and job site inspections), (2) promotion 
of a safety awareness effort (through the safety 
coordinator, bulletin board, safety meetings, and 
literature), (3) motivation of employee attitudes 
and participation (by bonuses, personnel evalua- 
tion, awards, photographs, safety meetings, litera- 
ture, and memberships in safety organizations), (4) 
education and instruction of employees in safe 
work practices (by audiovisual material, drills, job 
site inspections, required reading and tests, good 
housekeeping, and safety meetings), and (5) acqui- 
sition and maintenance of safety equipment. The 
safety program, originated by management, has 
been taken over by the employees, who also orga- 
nized existing safety notes into a 25-page booklet 
for distribution among workers. (Cassar-FRC) 
W82-06992 


SYSTEMS ANALYSIS, 

Cornell Univ., Ithaca, NY. 

J. Stedinger, D. Pei, and T. Cohn. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue). Vol 54, No 6, p 508-511, 
June, 1982. 68 Ref. 


Descriptors: *Literature reviews, *Systems analy- 
sis, *Water quality management, *Model studies, 
*Reviews, Monitoring, Water Pollution control, 
Wastewater treatment, Water reuse, Optimization, 
Nonpoint pollution sources, Planning, Water man- 
agement, Water quality, Wastewater renovation. 


Applications of systems analysis to water manage- 
ment were reviewed under several categories: 
water quality management, water quality assess- 
ment, pollution control, water quality modeling, 
and wastewater treatment and reuse. Water quality 
management topics concerned improvement of 
both public welfare and private profit through 
pollution control, methods for estimating stream 
assimilation capacities and waste load allocations, 
and effluent charges. Water quality assessment 
models were devised which linked pollution 
sources at the county level with major water 
bodies and which investigated the impact of 
energy production on water quality. Water quality 
control planning should consider all possible alter- 
natives, marginal costs and benefits, seasonal vari- 
ations in assimilative capacity, Nonpoint pollution 
sources, and use of reservoir releases. Water qual- 
ity modeling methods were developed and im- 
proved with respect to urban storm water pollu- 
tion, calibration and verification of models, proper 
sampling programs, phosphorus in lakes, and ther- 
mal and other discharges from powerplants. 
Models for wastewater treatment and reuse includ- 
ed a multilevel optimization model for multiobjec- 
tive, multiprocess wastewater treatment problems, 
optimization of a 6-unit wastewater treatment plant 
subject to designated constraints, minimizing oper- 
ations and maintenance costs, fault tree analysis for 
monitoring of small unattended plants, and water 
reuse planning. (Cassar-FRC). 

W82-06997 


ECONOMICS, 

Clemson Univ., SC. Dept. of Agricultural Eco- 
nomics and Rural Sociology. 

J. C. Hite, and R. K. McConnell. 


Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 54, No 6, p 511-513, 
June, 1922. 19 Ref. 


Descriptors: *Literature reviews, *Economic as- 
pects, *Water quality management, *Cost-benefit 
analysis, Benefits, Urban runoff, Agriculture, Non- 
point pollution sources, *Reviews, Agricultural 
runoff, Taxes, Water pollution control. 


Economists contributed a diverse body of informa- 
tion to the recent year’s literature on water quality. 
Articles ranged from technical analysis of cost 
structure in water-using industries to studies on the 
effect of alternative pollution control policies on 
regional economies. Several studies concerned the 
economic aspects of nonpoint source pollution in 
agriculture and urban areas. Complex interrelation- 
ships between environmental quality regulations, 
farm price support and export policies, and farm 
income led to the conclusion that national policy 
on agricultural non-point-source pollution must be 
integrated with agricultural price and production 
policies to achieve success. Cost effectiveness, in- 
formation and administrative costs, associated ef- 
fects and acceptability of control options were 
considered for non-point-source pollution control 
in urban areas. Quantifying costs and benefits of 
water quality improvement was documented in 
several cases. Cost-effectiveness of meeting stand- 
ards in wastewater systems, both municipal and 
industrial, was discussed. Several authors stated 
that economic incentives and pollution taxes are 
ineffective in water quality management. (Cassar- 
FRC) 

W82-06998 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


DEVELOPMENT OF MODELS FOR THE 
PLANNING OF LARGE-SCALE WATER- 
ENERGY SYSTEMS, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
J. Matsumoto, L. W. Mays, and G. A. Rohlich. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243395, 
Price codes: A15 in paper copy, AO1 in microfiche. 
Technical Report CRWR-187, January 1982. 321 
p, 34 Fig, 17 Tab, 37 Ref, 8 Append. OWRT B- 
231-TEX(2), 14-34-0001-0251. 


Descriptors: *Energy, *Mathematical models, 
*Water demand, *Future planning, *Economic as- 
pects, Fuel, Water use efficiency, Water require- 
ments, Algorithms, Model testing, Forecasting, 
Prediction, Projections, Mathematical studies, 
Model studies. 


A mathematical optimization model was developed 
to assist the investigation of various alternatives for 
future water-energy systems. The capacity expan- 
sion problem of water-energy systems considers 
future water-energy demands (for water, electric- 
ity, gas, coal) and the availability of water and 
coal, and requires the determination of the loca- 
tion, timing, and size of facilities to satisfy demands 
at minimum cost (including operating and capacity 
costs). The system consists of four subsystems 
(water, coal, electricity, and gas), the interactions 
of which are novelly expressed explicitly in math- 
ematical terms and equations. Decomposition tech- 
niques are extensively applied because of the large 
scale nature of the problem. To accomplish this, an 
in-depth study was made of the mathematical 
structure of the problem. Benders decomposition 
was applied to the problem, decomposing it into a 
three-level problem: the capacity, production, and 
distribution sub-problems. These sub-problems 
were solved by the use of special algorithms: the 
generally upper-bounded, the simply upper-bound- 
ed, and the generalized network flow algorithms, 
respectively. Model uniqueness characteristics, 
major accomplishments towards solving the water- 
energy problem, comparisons with the other 
models, and suggested further work are described. 
(Zielinski-MAXIMA 
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EVALUATION OF MODELS AND PROCE- 
DURES USED FOR RIVER OPERATIONS AND 
PLANNING IN THE UPPER SNAKE AND 
BOISE RIVERS IN IDAHO, 

Idaho Univ., Moscow. Coll. of Engineering. 

For primary bibliographic entry see Field 4A. 
W82-05925 


MULTIOBJECTIVE RIVER BASIN PLANNING 
WITH QUALITATIVE CRITERIA, 

Arizona Univ., Tucson. Dept. of Systems and In- 
dustrial Engineering. 

M. Gershon, L. Duckstein, and R. McAniff. 

Water Resources Research Vol 18 No 2, p 193- 
202-, April, 1982. 4 Fig, 8 Tab, 21 Ref. 


Descriptors: *Management planning, *Mathemat- 
ical models, *River basin development, Water re- 
sources development, Resources development, 
Planning, Environmental impact, Resources man- 
agement, Mathematical studies, Model studies, 
River basins, Water use, Semiarid climates. 


The ELECTRE I and II methodologies were ap- 
plied to multiobjective water problems in a se- 
miarid environment. A multicriterion viewpoint 
was used to assess the impact of alternative river 
basin strategies on the Santa Cruz River in the 
vicinity of Tucson. Alternatives were ranked by 
the ELECTRE I method to obtain preference 
graphs to use as input into ELECTRE II. A com- 
plete ordering system based on quantifiable and 
nonquantifiable ordinal criteria was generated 
which allowed different weights to be assigned to 
different criteria to affect the outcome of results. 
In the case study presented, the preferred systems 
to solve water use conflucts of urban, agricultural, 
Indian and mining interests were reservoirs and 
channelization, while the least preferred solutions 
included areas of groundwater development. 
(Geiger-FRC) 

W82-06062 


A MULTIOBJECTIVE BRANCH-AND-BOUND 
METHOD FOR PLANNING WASTEWATER 
AND RESIDUAL MANAGEMENT SYSTEMS, 
Kentucky Water Resources Research Inst., Lex- 
ington. 

M. Nakamura, and S. M. Alexander. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB82-243643, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Research Report No 130, January 1982. 109 p, 21 
Fig, 7 Tab, 136 Ref, 3 Append. OWRT A-083- 
KY(1). 14-34-0001-0119/1119. 


Descriptors: *Multiobjective planning, *Algo- 
rithms, *Wastewater 2 t, *Managi t 
planning, *Water costs, Planning, Mathematical 
studies, Optimization, System analysis, Mathemat- 
ical analysis, Network design, Regional analysis, 
Regional planning, Numerical analysis, 
Wastewater, Mathematical equations. 





A multi-objective branch-and-bound (BOB) algo- 
rithm method is proposed for use in analyzing 
multi-objective fixed-charge network-flow prob- 
lems commonly found in water resources planning 
situations. A multi-objective imputed value analy- 
sis is also proposed, which makes use of the BOB 
tree-structure and allows comparison of the impor- 
tance of facilities in the network. The imputed 
values obtained for a given problem provide infor- 
mation difficult to obtain efficiently using conven- 
tional mathematical optimization techniques. The 
method is capable of systematically and efficiently 
identifying a set of good planning alternatives. The 
method was applied to two hypothetical example 
problems dealing with regional wastewater treat- 
ment and residual management systems to demon- 
strate its potential usefulness. While the proposed 
method is designed to deal with network-flow 
structured problems, application of the BOB con- 
cept to general mult-objective planning analysis 
itself is appealing. The BOB tree can be extended 
to any desired set of objective cut-off values, and a 
set of noninferior solutions can be identified among 
the generated alternatives. The mathematical for- 





mulation and the analysis procedure of the method 
was described. (Zielinski- MAXIMA) 
W82-06149 


COMPETITION BETWEEN IRRIGATION AND 
HYDROPOWER WATER USE IN WASHING- 
TON STATE, 

Washington State Univ., Pullman. Dept. of Agri- 
cultural Economics. 

J. L. Findeis, and N. K. Whittlesey. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243718, 
Price codes: A12 in paper copy, AOI in microfiche. 
Washington Water Research Center, Pullman, 
Report 44, May 1982. 257 p, 3 Fig, 77 Tab, 91 Ref, 
6 Append. OWRT A-100-WASH(1), 14-34-001- 
9051. 


Descriptors: *Model studies, *Input-output analy- 
sis, *Cost analysis, *Economic impact, *Irrigation 
requirements, *Hydroelectric power, Computer 
models, Mathematical models, Mathematical stud- 
ies, Economic aspects, Economic evaluation, 
Water use, Electric power rates, Electric power 
costs, Thermal power, Irrigation, Irrigation water, 
Water demand, *Washington. 


Research was carried out to analyze the competi- 
tive relationship between irrigation and hydro- 
power uses of water, and to determine the impact 
of irrigation development on economy for the 
State of Washington. Estimations of irrigation and 
hydro-generation trade-offs were made using an 
updated version of the 1972 Washington State 
input-output model. Two irrigation projects were 
chosen for study, encompassing 796,000 acres. Un- 
dertaking both projects would yield an estimated 
additional agricultural output of $209 million/year 
(1972 prices), but substantially electrical losses for 
irrigation energy and energy lost through water 
diversions would occur. Replacing this power by 
thermal power would increase State wholesale 
electricity rates by as much as 43% above 1980 
levels. Input-output analysis measured statewide 
impacts of simultaneous electricity rate and agri- 
cultural output impacts and assessed the distribu- 
tional effects of additional irrigation. Even with 
higher electricity rates, State output, employment, 
and income will increase due to irrigation develop- 
ment, but distributional impacts will be significant. 
Undertaking both projects, residential electric bills 
will increase $11.36/person/year and certain indus- 
tries will experience net residual income losses ($18 
million/year for the aluminum industry alone at 
1972 dollars. (Zielinski-MAXIMA) 

W82-06156 


INVESTIGATION OF OBJECTIVE FUNC- 
TIONS AND OPERATION RULES FOR STOR- 
AGE RESERVOIRS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4A. 
W82-06175 


RESERVOIR PLANNING FOR BRAZILIAN 
DAMS, 
Brazilian National Committee on Large Dams; and 
Technical Commission on Dams and the Environ- 
ment. 

F. M. G. Budweg. 

International Water Power and Dam Construction, 
Vol 34, No 5, p 48-49, May, 1982. 


Descriptors: *Multipurpose projects, *Reservoirs, 
*Water resources development, Planning, Brazil, 
Dams, Institutional constraints, Water law, Hydro- 
electric power, Developing countries. 


Brazil’s Codigo das Aguas, a collection of laws 
relevant to water resources, was compiled in 1934, 
before the industrial and population explosion and 
before large-scale water resources development. 
Pollution control regulations are still in an initial 
phase. Hydropower development is the responsi- 
bility of Electrobras, the federal holding company. 
Permits for construction of dams must be obtained 
from the Ministry of Mines and Energy. To date 
most reservoirs built in Brazil have been single- 
purpose. Little regional planning was done until 
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1979, when the federal government established a 
special committee on integrated watershed studies. 
This is responsible for regional planning and multi- 
purpose development of streams and rivers. In- 
creasing numbers of dam owners and designers 
favor multipurpose uses of reservoirs. Planning is 
done in three stages: (1) a baseline survey of hy- 
drology, geology, biota, water quality, social 
impact, economic impact, etc., (2) appraisal of 
environmental effects, and (3) actual planning 
phase. (Cassar-FRC) 

W82-06206 


TVA HYDRO SCHEDULING MODEL: THEO- 
RETICAL ASPECTS, 

Tennessee Valley Authority, Norris. 

For primary bibliographic entry see Field 4A. 
W82-06430 


TVA HYDRO SCHEDULING MODEL: PRAC- 
TICAL ASPECTS, 

Tennessee Valley Authority, Norris. Water Sys- 
tems Development Branch. 

For primary bibliographic entry see Field 4A. 
W82-06431 


RESERVOIR SYSTEMS OPTIMIZATION, 
California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 4A. 
W82-06433 


DEVELOPMENT OF AN ENVIRONMENTAL 
GEOLOGY DATA BASE FOR LAND USE 
PLANNING, 

Missouri Univ., Kansas City. Dept. of Geosci- 
ences. 

S. E. Hasan, and T. R. West. 

Bulletin of the Association of Engineering Geolo- 
gists, Vol 19, No 2, p 117-132 1982. 7 Fig, 9 Tab, 
15 Ref. 


Descriptors: *Land use planning, *Geology, *De- 
cision making, Maps, Planning, Computers, *Indi- 
ana, Waste disposal, Solid waste disposal, Septic 
tanks, Soil types, Bedrock, Soil classification, Ero- 
sion, Flood data, Water table, Permeability, 
Zoning, Data interpretation, Groundwater, Sur- 
face water, Networks, Data requirements. 


A computerized data base for land use planning at 
the county level was developed using Boone 
County, Indiana, as the study area. The purpose of 
the work was to select the physical characteristics 
that best describe the land for planning purposes 
and to select the optimum size of the data cell. 
After the physical characteristics (or variables) 
were selected, the relative importance of each was 
evaluated. The subcategories of each variable were 
then ranked in order or importance. Computer 
processing assigned a weighting for each data 
point for a specific land use. The 23 variables 
included soil type, slope class, erosion class, flood 
potential, drainage class, depth to seasonal high 
water table, permeability, and agricultural produc- 
tivity. A sample problem determined the suitability 
of a site for solid waste disposal. The solution was 
produced in the form of a computer generated 
map. The optimum cell size, dependent on the 
scale of the original data and the scope of planning, 
was 500 ft on a side for this study. The differences 
between results from smaller cells (250 and 100 ft 
on a side) were not great, but the data require- 
ments of the smaller cells are much greater. 
(Cassar-FRC) 

W82-06552 


6B. Evaluation Process 


WATER CONSERVATION INCENTIVES AND 
STRATEGY, 

Rutgers - The State Univ., New Brunswick, NJ. 
Water Resources Research Inst. 

For primary bibliographic entry see Field 3D. 
W82-05906 
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AN ECONOMIC COMPARISON OF THE IRRI- 
GATION OF CORN IN HUMID AND ARID 
REGIONS OF THE UNITED STATES, 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

W. L. Miller. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243338, 
Price codes: A03 in paper copy, AOI in microfiche. 
Technical Report No 142, June, 1982. 24 p, 17 Ref. 
OWRT A-059-IND(1). 


Descriptors: *Irrigation economics, *Cost analysis, 
*Subsidies, *Arid areas, *Humid areas, Irrigation, 
Irrigation water, Public policy, Water policy, 
Corn. 


The objectives of the research presented in the 
report was (1) to measure the marginal product of 
water in the production of corn in arid and humid 
regions of the United States and (2) to suggest 
implications of this analysis for public policy deci- 
sions in the future. The analysis involved estima- 
tions of production functions for irrigated corn in 
several sta*>s based upon agronomic data from 
experimentai test plots. Alternative functional 
forms were **amined and the three-halves polyno- 
mial function was selected to compare the margin- 
al products among the states. The results indicated 
differences exist among states in the maginal prod- 
uct of water in corn production. Since these differ- 
ences are not directly related to the areas where 
irrigation development has been publicly financed 
in contrast to privately supported, future public 
policy should take that into consideration. Policy 
options should include alternative subsidy pro- 
grams for irrigation water supply systems, policies 
to influence the price of inputs other than water, 
policy to adjust the price of corn and elimination 
of all public support of irrigation development. 
The results of the analysis are limited by consider- 
ations of the marginal products of other crops and 
the marginal product of water in other uses. Nei- 
ther of these issues were examined in this study 
because the research concentrated upon the single 
crop of corn which is grown and irrigated in many 
regions of the United States. (Author abstract) 
W82-05909 


HYDROELECTRIC POWER OFFERS STABLE, 
CHEAP ENERGY SOURCE FOR INDUSTRY, 
Parsons, Brinckerhoff, Quade and Douglas, Inc., 
New York. 

B. J. Van Weele, and E. M. McClung. 

Pulp and Paper, Vol 56, No 2, p 114-115, Febru- 
ary, 1982. 3 Fig. 


Descriptors: *Hydroelectric power, *Pulp and 
paper industry, Economic aspects, Design criteria, 
Construction. 


The pulp and paper industry is in a unique position 
to capitalize on hydropower, as many of the exist- 
ing sites were selected and developed for this 
purpose by pulp and paper companies more than a 
century ago. Several economic considerations of 
hydropower development from the viewpoints of 
both new construction and the rehabilitation of 
abandoned sites are described. The best hydroelec- 
tric power plant sites tend to be located in forested 
areas with streams. The major advantage of a 
hydrosite to the developer is that it constitutes a 
long term energy source. Initial development cost 
may be high, but maintenance costs will be low, 
and the costs of energy production will rise less 
rapidly than the prices of energy from most other 
sources. The hydropower site also includes as ad- 
vantages pollution free operation and no waste 
disposal problems. Four types of sites are likely to 
be candidates for hydropower development: exist- 
ing sites with hydroelectric facilities that can be 
rehabilitated, existing sites with hydroelectric facil- 
ities that can be upgraded, sites where power gen- 
erating capability can be added to existing hydrau- 
lic facilities, and new sites where full facilities can 
be constructed. With escalating electrical costs, 
small hydropower plants offer paper companies a 
viable means of reducing energy bills and, in many 
cases, can provide a source of revenue. (Baker- 
FRC) 

W82-05954 
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SIZING FARM RESERVOIRS FOR SUPPLE- 
MENTAL IRRIGATION OF CORN. PART II. 
ECONOMIC ANALYSIS, 

Wright McLaughlin Engineers, Denver, CO. 

W. L. Palmer, B. J. Barfield, and C. T. Haan. 
Transactions of the ASAE, Vol 25, No 2, p 377- 
380, 387, March/April, 1982. 3 Fig, 2 Tab, 10 Ref. 


Descriptors: *Economic analysis, “Irrigation, 
*Reservoir storage, Model studies, Crop yield, 
*Corn, Reservoir design, Soil water, Soil-water- 
plant relationships, Hydrologic models, Invest- 
ment. 


A method for determining optimum reservoir size, 
based on economics, was developed for a supple- 
mental irrigation water supply. Crop yields were 
calculated for irrigated and nonirrigated conditions 
as well as daily irrigation water requirements using 
the Duncan-SIMAIZ model. The Haan Water 
Yield Model was used to calculate daily water 
yields into a water supply reservoir. The models 
were used with a reservoir water balance and 
present worth economics procedure to estimate the 
economics of investing in supplemental irrigation 
and to determine the optimum reservoir size. For a 
sample 100 acre farm planted with 30,000 corn 
plants per acre in a 300 acre watershed with speci- 
fied infiltration rate, seepage rate, seepage/runoff 
ratio, soil moisture capacity, and irrigation man- 
agement scheme a 40,000 cu m reservoir would 
produce a return on investment in 50% of the 
years if $13,000 or less were invested in the irriga- 
tion system (pipes, pumps, etc.). In humid areas the 
major benefits of irrigation would be evident in 
drought years only. This analysis can also be used 
to tell an investor the probability of recovering 
enough return on his investment in a given year to 
meet the payment on the system at a given interest 
rate. (Cassar-FRC) 

W82-05966 


SENSIBLE ENERGY STORAGE IN AQUIFERS. 
2. FIELD EXPERIMENTS AND COMPARISON 
WITH THEORETICAL RESULTS, 

Bureau de Recherches Geologiques et Minieres, 
Orleans (France). 

For primary bibliographic entry see Field 4B. 
W82-06058 


SENSIBLE ENERGY STORAGE IN AQUIFERS. 
1, THEORETICAL STUDY, 

Bureau de Recherches Geologiques et Minieres, 
Orleans (France). 

For primary bibliographic entry see Field 4B. 
W82-06059 


IMPROVED PRINCIPLES, STANDARDS, AND 
PROCEDURES FOR EVALUATING FEDERAL 
WATER PROJECTS, 

Wright Water Engineers, Inc., Denver, Co. 

L. M. Eisel, G. D. Seinwill, and R. M. Wheeler, Jr. 
Water Resources Research, Vol 18, No 2, p 203- 
210, April, 1982. 43 Ref. 


Descriptors: *Water resources development, *Pro- 
ject planning, *Cost analysis, *Nonstructural alter- 
natives, *Water conservation, Planning, Manage- 
ment planning, Economic aspects, Hydroelectric 
power, Navigation, Recreation, Flood damage, 
Evaluation. 


Many attempts have been made to improve the 
evaluation criteria for Federal water resources de- 
velopment projects over the past forty years. With 
the advent of multiobjective planning formulated 
in the 1973 principles and standards adopted by the 
U. S. Water Resources Council, the scope of pro- 
ject evaluations has increased. The Council recent- 
ly revised the 1973 principles and standards for 
recreation, hydropower, inland navigation, irriga- 
tion, flood damage and drainage and developed an 
auxiliary manual for evaluating the overall attracti- 
veness of alternate plans for water resoruces devel- 
opment. Although these revised procedures for 
weighing the economic advantages and disadvan- 
tages of water resources development are more 
consistent with theoretical principles, in some cases 
they require compromises due to limited data, 
computational complexity, and legal and political 


constraints. Since the revised principles and stand- 
ards stress ronstructural alternatives and water 
conservation, they are expected to be more respon- 
sive to the need for cost efficient and environmen- 
tally acceptable measures for water resources de- 
velopment. (Geiger-FRC). 

W82-06063 


RICE FIELDS OF SOUTH CAROLINA: A RE- 
SOURCE INVENTORY AND MANAGEMENT 
POLICY EVALUATION, 

Clemson Univ., Columbia, SC. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
C. A. Gresham, and D. D. Hook. 

Coastal Zone Management Journal, Vol 9, No 2, p 
183-203, 1982. 2 Fig, 9 Tab, 5 Ref. 


Descriptors: *Rice, *Water resources develop- 
ment, *South Carolina, Vegetation, Wetlands, 
Management, Regulations. 


This report documents and discusses selected bio- 
logical attributes and management considerations 
of the former rice fields of South Carolina. A brief 
historical background is presented, followed by an 
inventory made to determine the present biological 
and management status of the rice fields. State and 
federal legislation affecting the management of the 
rice fields is discussed to relate the biological and 
legal aspects of this resource. Sixteen vegetation 
cover types were recognized and described. Four 
types were considered to be managed types; seven 
types were dominated by marsh grasses and tree 
species. Of the three drainage system studied, one 
had a unique cover type composition. It differed 
from the other two due to flooding associated with 
the diversion of the Santee River in the 1930s. 
During the inventory of the drainage systems, 
74,113 acres of former rice fields were located. 
The Waccamaw, Pee Dee, Black system contained 
28,076 acres; the Santee system contained 25,456 
acres; and the Wando, Cooper and Ashley system 
contained 20,572 acres. Owners of the former rice 
fields were managing the rice fields for waterfowl 
predominately, with snipe, sanctuary, and fish or 
seafood management clearly secondary. Only 32% 
of the former rice fields were under management. 
The owners also indicated that wildlife hunting 
and fiber production were the preferred future uses 
of the rice fields. Most of the former rice fields are 
wetlands under the definition of wetlands in Sec- 
tion 404 of CWA. Thus state and federal permit 
requirements complicate manipulation and man- 
agement of former rice fields, which in turn practi- 
cally prohibits scientific investigation of new com- 
patible uses. (Baker-FRC) 

W82-06072 


A BENEFIT COST ANALYSIS OF A SOIL ERO- 
SION CONTROL PROGRAM FOR’ THE 
NORTHERN WATERSHED OF LAKE CHICOT, 
ARKANSAS, 

Arkansas Univ., Fayetteville. Dept. of Agricultural 
Economics and Rural Sociology. 

For primary bibliographic entry see Field 4D. 
W82-06170 


ATMOSPHERIC ISSUES IDENTIFIED IN 
STATE WATER RESOURCE PLANNING, 
Illinois State Water Survey, Champaign. 

S. A. Changnon, Jr., and R. G. Semonin. 

Bulletin of the American Meteorological Society, 
Vol 63, No 4, p 399-406, April, 1982. 3 Fig, 21 Ref. 


Descriptors: *Water resources development, 
*Weather modification, *Illinois, Artificial precipi- 
tation, Cloud seeding, Irrigation, Water supply, 
Water demand, Farming, Legal aspects, Water 
rights, Political aspects, Climatic data, Climates, 
*Climatology, *Weather. 


The issues of climate change and prediction, inad- 
vertent weather and climate modification, and 
planned weather modification are addressed as 
they relate to a comprehensive statewide water 
plan being completed in Illinois. The quality and 
quantity of water resources in that state are seen as 
irrevocably linked to and dependent upon the cli- 
mate. Precipitation contributes all available water, 
even though much of it does not fall in the state 


but runs through it underground. Conflicts relating 
to climate result largely from the impacts of short 
term changes in climate extremes. These conflicts 
involve both local ones over water use and inter- 
agency assistance conflicts to determine who 
should receive aid. In cases of inadvertent weather 
modification, the conflict centers around determin- 
ing who is at fault. The goal of state policy relating 
to inadvertent modifications is to understand the 
changes caused by Illinois and their impacts, and 
to establish policy positions and regulations regard- 
ing unfavorable modifications, for the benefit of 
the area and the nation. Planned weather modifica- 
tion offers a potential means to increase water 
supplies in Illinois. Farmers and agribusinesses 
have spent $0.5 million in the past five summers to 
support cloud seeding projects. Federal agencies 
have financed $7.8 million for research on weather 
modification in Illinois. Purposeful rainfall en- 
hancement, if it can be done, has decided cost 
advantages over irrigation. Conflict in this area 
may center on moral, religious or environmental 
grounds. Interstate conflicts are also possible. To 
serve climate data and information needs a center 
with a real time access system is recommended. 
(Baker-FRC) 

W82-06176 


MANAGING POTOMAC WATER QUALITY: 
EVOLVING APPROACHES, 

Metropolitan Washington Council of Government, 
DC 


A. S. Librach, C. Wiegand, S. Freudberg, M. 
Sullivan, and R. N. Magill. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineering, Vol 108, No EE3, p 562-577, June, 
1982. 9 Fig, 5 Ref. 


Descriptors: *Estuaries, *Water resources develop- 
ment, Washington, District of Columbia, *Poto- 
mac River, Rivers, Water pollution control, Man- 
agement, Water quality, Water pollution sources, 
Nonpoint pollution sources, Water quality manage- 
ment. 


This paper presents an overview of the evolution 
of water quality management philosophy in the 
Washington, D.C., area, and describes an emerging 
approach to comprehensive water quality manage- 
ment. To define the problem, the total pollutant 
loadings to the Potomac Estuary from all sources 
are described. This is followed by an historical 
overview of water quality trends in the Estuary 
and the management response to perceived water 
quality problems. The estimated costs of providing 
increasingly higher levels of sewage treatment are 
then presented. Finally, the paper describes an 
evolving approach based on an analysis of tra- 
deoffs between the various pollution control op- 
tions available to determine the most cost effective 
and practical ways of achieving specific and realis- 
tic water quality goals. The new management ap- 
proach evolving may replace the region’s tradi- 
tional and almost exclusive reliance on control of 
point source loadings to meet rigidly defined and 
interpreted water use definitions and quality stand- 
ards. This new approach is more flexible and prac- 
tical in the consideration of the impacts, controlla- 
bility, and costs to control all loading sources. The 
approach would employ return frequency and eco- 
nomic considerations in tandem with sophisticated 
water quality model simulations to help identify 
the most cost-effective management solutions. To 
support a long term management strategy, a state 
of the art eutrophication model for the Potomac 
Estuary is being developed. (Baker-FRC) 
W82-06361 


WATER SUPPLY DEVELOPMENT IN THAI- 
LAND. 


Water Services, Vol 84, No 1008, p S14-S16, S19, 
$20, February, 1980. 4 Fig, 2 Tab. 


Descriptors: *Water supply development, *Plan- 
ning, *Thailand, Water resources development, 
Water conveyance, Water supply. 


It is estimated that the population of Thailand in 
1977 was about 44,000,000, corresponding to an 





average density of 85 persons per square kilometer. 
The Metropolitan Water Works Authority was 
founded in 1967 when the Thai Government com- 
bined the four municipal water authorities of Bang- 
kok, Thonburi, Nonthaburi, and Samut Prakarn 
under the Ministry of Interior. The source of 
Bangkok’s surface water is the Chao Phya River at 
Sam Lae, about 35 meters north of Bangkok. The 
water is relatively unpolluted and is above the 
reach of sea tides. Capital improvement programs 
and future work plans for the increasing popula- 
tion are reviewed. Water systems, construction 
programs, budgets and typical costs for water serv- 
ice in the rural areas are also noted. (Baker-FRC) 
W82-06367 


THE WHITE CLAY CREEK PROJECT: A PRO- 
TOTYPE STRATEGY FOR PROTECTING 
SMALL STREAM VALLEYS. 
Delaware Univ., Newark. Water 
Center. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256611, 
aoe codes: A04 in paper copy, AOI in microfiche. 
port, June, 1982. 52 p, 10 Fig, 20 Ref. OWRT 
cs 90191-G(9443)(1). 


Resources 


Descriptors: *Streams, *Environmental protection, 
*Public participation, *Public policy, *Public 
waters, Environmental impact statement, Environ- 
mental quality, Water quality control, Water qual- 
ity, Valley springs, Valleys, Urban planning, 
Public opinion, Attitudes, Public lands, Land de- 
velopment, Storm runoff, Management planning. 


The use of citizen panels was explored for inter- 
preting technical information and for serving as 
intermediates between the unaffiliated public and 
institutions/governments, which hold the technical 
information. A Nominal Group Transaction mode 
is used to generate recommendations, and short- 
subject videotape movies are used as a communica- 
tion device in a process for enhancing public par- 
ticipation in protecting/improving a stream valley 
environment. The results of this study are present- 
ed as a prototype for general application. The 
White Clay Creek Valley functioned as a study 
case area, with several recommendations being de- 
veloped for application to stream valleys. These 
are that: the stream proposals evaluated for poten- 
tial adverse environmental impacts; the stream 
valley core should be reserved for low-intensity 
uses (recreation, nature preserves, woodlands); a 
planning program for conservation/management 
practices should be established to treat streams of 
different order; and that a citizen’s council should 
be established to monitor/inform/serve the public 
interest in the watershed on important issues (e.g., 
future development, stormwater management, 
maintaining biological diversity, recreation). (Zie- 
linski-MAXIMA) 

W82-06368 


ECONOMIC EFFECT OF ENERGY PRICE 
AND ECONOMIC FEASIBILITY AND POTEN- 
TIAL OF NEW TECHNOLOGY AND IM- 
PROVED MANAGEMENT FOR IRRIGATION 
IN TEXAS, 

Texas Water Resources Inst. College Station. 

For primary bibliographic entry see Field 3F. 
W82-06374 


A ‘REGRETTABLE NECESSITY’ - THE DECI- 
SION TO CONSTRUCT, 

North Yorkshire County Council (England). 

P. Lawson. 

Hydrobiologia, Vol 88, No 1-2, p 19-26, March, 
1982. 6 Ref. 


Descriptors: *Economic aspects, Evaluation, *Pre- 
diction, *Reservoirs, *Water demand, Cost analy- 
sis, Water rates, Economic evaluation, Economic 
prediction, Public policy, Projections, Forecasting, 
Growth rates, Economic justification, Water 
supply, Rutland Water, England. 


Arguments for and against reservoir development 
in Rutland, United Kingdom, are presented. The 
process of decision-making which took place in the 
mid-1960s highlighted basic conflicts between 
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urban expansion and rural agriculture. Debate at 
the local level and in Parliament raised issues 
which are still unresolved. Because the Rutland 
Water scheme involved changing the course of a 
river, the consent of Parliament was required. 
Local objections concerned land use disruption, 
effects on the local economy, landscape impact, 
and drawdown effects. Arguments for the project 
were that per capita consumption of water was 
expected to increase, existing water sources were 
overextended, and no alterntives were available as 
short-term solutions. (Titus-FRC) 

W82-06480 


INTRODUCTION - RUTLAND WATER 1970- 
1981 


Leicester Univ. (England), Dept. of Adult Educa- 
tion. 

D. M. Harper. 

Hydrobiologia, Vol 88, No 1-2, p 1-5, March, 1982. 
4 Fig, 9 Ref. 


Descriptors: *Reservoirs, *Reservoir operation, 
*Economic aspects, Evaluation, *Project planning, 
Water supply, Water demand, Public opinion, 
Public policy, Water policy, Construction, *Rut- 
land Water, England. 


Rutland Water (Empingham Reservoir) was offi- 
cially established in May 1970 by the Mid-North- 
amptonshire Water Act. Within 10 years, the com- 
pleted reservoir had reached its top water level 
and the dam had been inspected; about half its 
design capacity was being used for water supply 
and it had received national acclaim for its wild- 
fowl populations. The Rutland Water Research 
Group sponsored a conference to review the 
changes associated with the reservoir in its first 
decade. The controversy which arose during the 
planning of this pumped-storage reservoir, primar- 
ily due to its size and location, still exists despite 
the success of its recreational provisions and water 
supply management. (Titus-FRC) 

W82-06482 


FACT FINDING HEARING - COTTONWOOD 
CREEK INSTREAM BENEFICIAL USE PRO- 
G 


California Regional Water Quality Control Board, 
Sacramento. 

Staff report, June 1982. 150 p, 5 Fig, 10 Tab, 42 
Ref, 5 Append. 


Descriptors: *Streams, *Rivers, *Beneficial use, 
*Water quality management, *Water permits, 
*Public hearings, Water policy, Water rights, 
Water supply, Water temperature, Fisheries, Rec- 
reation demand, Wildlife management. 


The California State Water Resources Control 
Board’s responsibilities include issuing water rights 
applications and permits in an effort to protect the 
public interest and to mitigate adverse environmen- 
tal impacts. Both quality and quantity determine 
the amount of water to be left in a source to 
protect instream beneficial uses. The primary in- 
stream beneficial uses of the Cottonwood Creek 
System, which includes part of the Sacramento 
River, are recreation (boating/fishing) and fisher- 
ies. This report presents three options comprising 
seven alternatives for the system’s instream use 
management. The alternatives are: 1) to maintain 
the existing levels of instream beneficial uses in 
both systems, but with temperature and turbidity/ 
siltation controls; 2) to maintain reduced levels of 
instream uses in both systems, i.e., 50% of the total 
present salmon fishery, 97% of the present recrea- 
tion at Cottonwood and 75% at Sacramento; 3) to 
maintain 50% of the present salmon fishery at 
Cottonwood and existing levels of instream use at 
Sacramento; 4) to maintain current levels of in- 
stream uses at Cottonwood and decrease levels at 
Sacramento; 5) to maintain instream uses at Cot- 
tonwood and increase fishery and recreation levels 
at Sacramento; 6) to increase Cottonwood’s in- 
stream uses and maintain existing instream uses at 
Sacramento. Alternative 7, the recommended pro- 
gram, includes water temperature control, stream 
channel/streambank protection, best management 
practices to control nonpoint sources of pollution, 
and gravel cleaning and replenishment. The above 
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objectives would be implemented by federal, state 
and local agencies. (Atkins-Omniplan) 
W82-06522 


THE 1980-1981 DROUGHT IN _ ILLINOIS: 
CAUSES, DIMENSIONS, AND IMPACTS, 
Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field 2E. 
W82-06523 


ARTIFICIAL RECHARGE OF COLORADO 
RIVER WATER IN LAS VEGAS VALLEY: 
MANAGEMENT OPTIONS AND POTENTIAL 
AQUIFER SYSTEM RESPONSES, 

Nevada Univ. System, Reno. Desert Research Inst. 
R. C. Broadbent, S. C. Weaver, J. W. Fordham, 
and G. F. Cochran. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256702, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Publication No. 41074, January 1982. 132 p, 61 
Fig, 14 Tab, 39 Ref. OWRT B-104-NEV(1), 14-34- 
0001-8099. 


Descriptors: *Artificial recharge, *Aquifer man- 
agement, *Water resources development, *Sur- 
face-groundwater relationships, *Mathematical 
models, Aquifer systems, Aquifer testing, Rivers, 
Planning, Forecasting, Water loss, Water costs, 
Economic aspects, Computer models, Mathemat- 
ical studies, Model studies, Groundwater availabil- 
ity, *Colorado River, *Nevada. 


Study was undertaken to assess whether and how 
southern Nevada can take maximum advantage of 
excess Colorado Rriver (CR) diversion capacity 
that is expected to exist over the next 20 years 
through the southern Nevada water supply system. 
Analysis of the water resource system defined a 
range of potential groundwater(GW)-surface 
water management scenarios defined by the re- 
source system model. Chemical equilibria calcula- 
tions and sediment-water mixing experiments were 
also conducted. The study results led to conclu- 
sions that: the apparent least-cost management 
strategy is to continue GW pumping at the current 
rate without salvaging lost CR water, but failure to 
build a water reserve for future use and the prob- 
lems inducible by such failure may make this strat- 
egy undesirable; artificial recharge of CR water is 
technically feasible but probably undesirable eco- 
nomically; reduction in current total GW pumpage 
to 40,000-45,000 acre/foot/year would permit sal- 
vage of CR water by maximizing its use and allow- 
ing GW reservoir replenishment, however reduced 
GW pumpage would induce higher water costs. 
(Zielinski-MAXIMA) 
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EVALUATION OF THE WATER RESOURCES 
POTENTIAL OF THE LOWER MISSOURI 
RIVER VALLEY ALLUVIUM, 

Missouri Water Resources Research Center, Co- 
lumbia. 

J. M. Sharp, Jr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256728, 
Price codes: A03 in paper copy, AOI in microfiche. 
Report, January 1982. 27 p, 4 Fig, 4 Tab, 26 Ref. 
OWRT A-129-MO(2), 14-34-0001-0127. 
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puter models, *Hydraulic properties, *Water ex- 
change, Water resources development, Computer 
programs, Model studies, Mathematical studies, 
Mathematical models, Surface water, Flow dis- 
charge, Water storage, Induced infiltration, Re- 
charge basins, Instream flow, Consumptive use, 
*Missouri River. 


Research was conducted: to estimate the water 
resources potential of the lower Missouri River 
Valley alluvial aquifer (AA) from Rulo, Nebraska 
to St. Charles, Missouri; to provide mechanisms 
for improving hydraulic property estimates of the 
AA; and to ascertain the problem or future prob- 
lem potential regarding the AA and associated 
surface waters. Drill hole and pump test data for 
the AA were re-evaluated. Flow rates of the Mis- 
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souri River and its major tributaries in the study 
area were tabulated. A flow-storage-recharge- 
pumping model (consisting of about 50 submodels, 
each covering about 10 miles of the 498 mile AA 
length) was developed for conjunctive use of the 
stream/aquifer system. Qualitative assessment was 
made of instream flow problems of the lower Mis- 
souri River system. It was concluded that: better 
data are needed on groundwater/river interactions 
and stream channel changes; that water use data 
are highly variable, making accurate projections of 
Missouri water demands presently impossible; that, 
due to local demands and projected upstream di- 
mensions and consumptive use, water resources of 
the lower River AA system are deemed as poten- 
tially critical. New determinations of stream-flow 
needs for lower River fish/wildlife will offer a 
constraint on available groundwater in the Allu- 
vium. Detailed analyses of river-aquifer water ex- 
change indicate local inhomogeneities control the 
near river response patterns. (Zielinski- MAXIMA) 
W82-06696 


INSTITUTIONAL ASPECTS AFFECTING 
MANAGEMENT OF GROUNDWATER IN 
CALIFORNIA, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Science. 

H. J. Vaux. Jr., and M. Neiman. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256744, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Water Report, September, Davis, Calif. 1980, 22 p, 
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water management, *California, 
pects, *Model studies, Water management, 
Groundwater basins, Institutions, Water law, 
Legal aspects, Feasibility studies, Public participa- 
tion, Hydrologic systems, Mathematical models, 
Cost-benefit analysis, Future planning, Estimated 
benefits, Surface water availability. 


*Ground- 
*Economic as- 


The effectiveness of existing groundwater manage- 
ment institutions, using economic models and insti- 
tutioal analysis to identify alternative institutional 
arrangements and their feasibility, was examined. 
Using existing groundwater basins, a sensitivity 
analysis assessed the change in economic incentive 
with a change in various parameters (e.g., discount 
rate; surface water availability). It was concluded 
that California water institutions/laws developed 
in a period having characteristics differing sharply 
from California’s current groundwater situation. 
Further, Californians have preferred supply-aug- 
menting solutions involving broad public participa- 
tion, often being economically inefficient. New 
water management institutions cannot be expected 
to operate effectively unless they are designed to at 
least partially accomodate prevailing public. atti- 
tudes/preferences, existing hydrologic and engi- 
neering of current water supply systems, and the 
perception that economic efficiency is not always 
paramount. Analysis of the southern San Joaquin 
indicated that in the absence of supplemental sup- 
plies, groundwater management may still be justi- 
fied in economic grounds, provided such manage- 
ment costs are modest. A revised institutional 
structure will be needed to meet future ground- 
water demands. A dynamic optimization model is 
described which was used to establish the existence 
of net benefits from groundwater management, 
(Zielinski- MAXIMA) 
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WATER SUPPLY MANAGEMENT IN THE 
DISTRICT OF COLUMBIA: AN INSTITUTION- 
AL ASSESSMENT, 

George Washington Univ., Washington, DC. Pro- 
gram of Policy Studies in Science and Technology. 
D. P. Beard. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256785, 
Price codes: A10 in paper copy, AOI in microfiche. 
Water Resources Research Center, Washington, 
DC., Report No 36, February 1982. 183 p, 26 Fig, 
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‘Socieen ges supply, *District of Columbia, 
g, *Institutional constraints, 





*Regional planning, Water costs, User charges, 
Water shortage, Available water, Urban planning, 
Planning, Future planning, Drought, Water deficit, 
Economic aspects, River basins, Evaluation, Water 
resources development, Water requirements. 


The water supply management structure and its 
operation are described for the District of Colum- 
bia, as well as the issue it will face in the 1980’s and 
how the District is prepared to deal with these 
issues. These issues include: adequacy of future 
water supplies; regional cooperation; water supply 
emergency and drought management; water 
supply system rehabilitation; water billing/collec- 
tion; and rate increases and conservation pricing. 
Major emphasis is given to detailed definition of 
the Potomac River basin, the legal and institutional 
management of the River, the overall water supply 
network in the Washington metropolitan region, 
and the water supply management functions in the 
District. The District water supply was found to 
be reliable, inexpensive and of good quality. Other 
than some administrative concerns (e.g., billing/ 
collection), the District water management system 
performs adequately. Recent studies do not fore- 
cast water supply shortages, and regional coopera- 
tion appears to be improving. However, while the 
water supply future in the District area appears 
optimistic, caution is urged to ensure continued 
and improved cooperation as a critical factor in 
meeting future water supply needs. (Zielinski- 
MAXIMA) 
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A FUZZY SETS MODEL FOR MEASURING 
THE EFFECTIVENESS OF PUBLIC PARTICI- 
PATION IN WATER RESOURCES PLANNING, 
Georgia Inst. of Tech., Atlanta. School of Industri- 
al and Systems Engineering. 

A. O. Esogbue, and Z. M. Ahipo. 

Water Resources Bulletin, Vol 18, No 3, p 451-456, 
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*Fuzzy sets, *Model studies, Mathematical studies, 
Algorithms. 


An effort to apply the technique of fuzzy set 
modeling to an important problem in an areawide 
based approach to managing a scarce and diminish- 
ing natural resources is reported. Research in non- 
point water pollution control planning via fuzzy 
sets is aimed at planning under uncertainty and in a 
fuzzy environment, especially with respect to 
fuzzy goals/objectives and enforcement problems; 
to the scientific determination of best management 
practices (BMP’s); to measure the effectiveness of 
BMP’s as control procedures for nonpoint source 
pollution; and to measure and improve the effec- 
tiveness of public participation in water resources 
planning from a quality viewpoint. Specifically, a 
fuzzy set model is developed for quantifying and 
measuring the effectiveness of public participation. 
The model is essentially cascade in nature and 
employes the concepts of fuzzy pessimistic and 
optimistic aggregation to cluster and analyze the 
evaluations of the basic factors. Sample computa- 
tions of the model are provided. (Baker-FRC) 
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EVALUATING INLAND WATERWAY NAVI- 
GATION IMPROVEMENT PROJECTS: THE 
CASE OF THE BONNEVILLE LOCK, 

Oregon State Univ., Corvallis. Dept. of Agricul- 
tural and Resource Economic. 

M. V. Martin, and L. M. Arthur. 

Water Resources Bulletin, Vol 18, No 3, p 481-484, 
June, 1982. 1 Fig, 13 Ref. 
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*Oregon. 


One cause of delays in projects to develop inland 


waterway transportation is a lack of analytical 
credibility associated with the project. This was 


156 


examined in connection with the proposal to con- 
struct a new, expanded lock at the Bonneville Dam 
on the Columbia River. At present commercial 
waterborne transport extends 465 miles upriver 
and accommodates barges of up to 3,200 tons 
capacity. Between 1938 and 1975 eight locks were 
built on the Snake-Columbia system, primarily as 
co-serve facilities with hydroelectric dams, but the 
lock system has also contributed to irrigation of 
cropland. Therefore, any proposed changes must 
consider all these aspects as well. In evaluating the 
benefits and costs of a proposed waterway project, 
two scenarios must be compared: projected eco- 
nomic development with the project vs. develop- 
ment expected to occur without the project. By 
following a carefully defined set of analytical 
guidelines, specific enough to ensure consistency 
and completeness, yet flexible in application, it is 
hoped that some of the delays currently caused by 
a lack of definitive project analyses will be dimin- 
ished. (Baker-FRC) 
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COUNT ON UNCLE SAM LESS, 
Office of the Secretary of the Army, Washington, 


W. R. Gianelli. 
Civil Engineering (New York), Vol 52, No 4, p 49- 
52, April, 1982. 3 Fig. 


Descriptors: Water resources development, *Plan- 
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ment finance, *Government supports, Economic 
aspects, Federal jurisdiction, *Political aspects. 


Under the present federal budget crunch, old ways 
of managing water resources projects will no 
longer work. New directions are needed which 
will call for increased participation of other sectors 
in planning, cost-sharing, and financing proposed 
federal water projects. Estimates suggest that as 
much as $20 billion could be invested in the 
coming decade for potential water projects, includ- 
ing areas such as navigation, flood damage reduc- 
tion, hydropower, and municipal and industrial 
water supplies. The number of new federal project 
construction starts has decreased steadily over the 
past few years. The Administration plans to identi- 
fy what the federal role in various water projects 
should be. One key feature is the establishing of 
national economic development output of pro- 
posed projects. Water projects with only local or 
regional beneficiaries may not qualify as they have 
in the past for federal financing. However, federal 
expertise in the planning and construction of water 
projects may continue to be available. One way to 
assure that the planning process concentrates on 
those projects with the highest likelihood of being 
implemented is for project sponsors to participate 
in study financing. It is proposed that the new 
Corps of Engineers studies be done in two stages. 
The federally financed reconnaissance stage would 
require 12-18 months, with the subsequent feasibil- 
ity stage being cost-shared 50/50 with the federal 
government and another project sponsor. (Baker- 
FRC) 
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COST OF WASH HOUSES AND COMFORT 
STATIONS AT RECREATION AREAS, 

Army Engineers Waterways Experiment Station, 
Vicksburg, MS. 

A. K. Lindsey, and T. M. Walski. 

Water Resources Bulletin, Vol 18, No 2, p 331-334, 
April, 1982. 3 Fig, 4 Ref. 
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Cost functions are presented for comparison of 
different types of sanitary facilities (vault toilets, 
wash houses, and comfort stations) built at water 
resources projects. Functions for exterior costs are 
computed for plywood siding with asphalt or 
cedar shingles, concrete masonry units with as- 
phalt or cedar shingles, concrete masonry units 





with brick veneer and asphalt shingles, concrete 
units with brick veneer and cedar shingles, and 
cedar siding with cedar shingles. Interior cost 
functions are given according to type and number 
of toilets and fixtures. An equation for total con- 
struction costs includes exterior and interior costs, 
the elaborateness of design, and an allowance for 
inflation. Area of the building may be determined 
by an equation which includes number and type of 
fixtures and a spaciousness factor. An example is 
given in which the type and cost estimates for a 
wash house are prepared. (Cassar-FRC) 
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HOW EQUITABLE EFFLUENT 
CHARGES, 

Furness (C. D.) and Associates Ltd. (England). 
C. D. Furness. 

Effluent and Water Treatment Journal, Vol 22, No 
3, p 99-100, 102-103, March, 1982. 5 Tab, 8 Ref. 
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Water quality management. 


Evidence is given to substantiate the contention 
that the apportioning of the costing elements in the 
Mogden-type charging formula for effluent dis- 
charges which has been used in Great Britain since 
1974 is imprecise and therefore unequitable. Fig- 
ures are given to illustrate that there are significant 
variations in the total charges imposed on industri- 
al dischargers by the Regional Water Authorities 
for the reception and treatment of their regional 
average strength effluents. Thus these charges do 
not provide a true basis for comparison. Compari- 
sons have been attempted by calculating the 
charges levied by each authority for the reception 
and treatment of a fixed weight of pollutant when 
contained in the relevant volume of regional aver- 
age-strength effluent for a particular region. An- 
other method of comparing the charges levied by 
each authority is unit costing of a given weight of 
water or pollutant received for treatment. Charges 
for COD, BOD, and the solids strength of the 
effluent are still used by many water authorities. It 
was concluded that an increased degree of uni- 
formity with respect to the assessment of polluting 
strengths and the apportionment of the charging 
elements would remove any anomalies in the 
charges imposed and ensure more equitable charg- 
ing in the future. (Geiger-FRC) 
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ECONOMIC IMPACT STUDY OF R81-11 TRI- 
HALOMETHANE STANDARDS FOR PUBLIC 
WATER SUPPLIES, 

Illinois Dept. of Energy and Natural Resources, 
Chicago. 
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ECONOMIC IMPACT ANALYSIS OF COM- 
BINED SEWER OVERFLOW REGULATIONS 
ON EAST ST. LOUIS, R81-12 

Huff and Huff, Inc, Chicago, IL. 
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Research and Development Department. 
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Utility rate structures should encourage conserva- 
tion, efficiency, and equitable rates. The rate 
system should also produce a stable revenue for 
the company. The rate making process consists of 
several major steps: determine revenue require- 
ments for the selected year, allocate the cost of 
service to each rate class, and design rates consist- 
ent with the results of costs of service analyses. 
The cost of service methodology involves three 
major steps: arrange investments and operating 
costs into major divisions such as supply, treat- 
ment, fire protection, etc.; determine appropriate 
customer, demand, and commodity allocation fac- 
tors for each rate class; and allocate costs to each 
rate class. This procedure is illustrated in detail. 
Allocation of demand-related costs to the different 
rate classes is important and difficult. The Ameri- 
can Water Works Association Base-Extra Capacity 
methodology is recommended for this. The rate 
structure for each class should produce revenues 
matching the overall cost of service for that class. 
In general, seasonal and ratchet rates result in more 
equitable charges than the traditional annual rate 
approach. They are also effective in reducing peak 
day and peak hour demands. However, the season- 
al and ratchet rates result in less revenue stability 
because they are more dependent on weather and 
customer summer usage habits. It is predicted that 
in the future there will be greater use of seasonal 
rates, fewer declining blocks and less price differ- 
ential between blocks, and recovery of customer- 
related costs by separate customer or service 
charges. (Cassar-FRC) 
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STATISTICAL COST FUNCTION FOR WATER 
MAINS, 

Canadian Department of Supply and Services, 
Ottawa, Ontario. Bureau of Management Consult- 
ing. 
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Water/Engineering and Management, Vol 129, No 
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A statistical function relating costs and flow vol- 
umes is needed for a determination of optimal pipe 
diameters when planning for water main installa- 
tion.. Such a function will help avoid the installa- 
tion of excessive capacity and unnecessarily high 
costs. Premature duplication of water mains and 
unnecessary disruption will also be avoided. The 
ratio of pipe cost per unit length to flow will 
decrease as capacity or flow increases. The exist- 
ence of a ‘two-thirds rule’ has been suggested - 
costs rise as the two-thirds power of output capac- 
ity. this rule is used by engineers in estimating the 
cost of new process equipment. In this paper the 
hypothesis 7 that total in situ pipe costs per 
unit length (TC) can be expressed as a function of 
flow capacity (Q) and length of section laid (L). 
An equation is suggested, and data derived from 
melbourne and the Metropolitan Board of Works 
records is used to demonstrate its effectiveness. 
The findings suggest that set-up costs act as a fixed 
cost, invariant with pipe diameter or the length of 
section laid. A decrease in predicted replacement 
costs per mile noted, which also results from short 
sections commonly being laid in developed areas 
where main laying costs are very high. Thus 
longer sections will show a lower cost per mile. To 
estimate increasing returns to scale with flow, the 
confounding influence of length of section laid 
must be removed. The conclusion is drawn that 
efforts should be directed toward laying the long- 
est possible continuous section lengths at any one 
time. Planners should also consider the substantial 
scale economies existing with respect to flow when 
determining optimal pipe sizes. (Baker-FRC) 
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WATER UTILITY COSTS AND RATE DESIGN 
FOR FIRE PROTECTION SERVICES, 
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Journal of the American Water Works Associ- 
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A 1981 cost-of-service analysis was made of water 
and fire flow demands. Rates for water provided 
by Central Alaska Utilities for fire protection were 
based on data from that study. Fire protection 
costs were then allocated to all water system users, 
who are charged for each block of fire flow 
demand required to protect their properties. In 
order to design such a system the database used 
must be significantly comprehensive to enable the 
identification of annual revenue requirements by 
appropriate cost functions. The capacity cost 
method provides some important advantages over 
the incremental cost method. All functions of the 
system are treated on an equal basis for cost alloca- 
tions, and there is no need to declare primary 
versus secondary purposes. Incremental cost calcu- 
lations, which can be cumbersome when multiple 
cost functions are involved for a number of utility 
components, are not needed. Finally, the capacity 
cost method conforms with the base extra capacity 
cost allocation method that is used to delineate 
both the capital and the operation and maintenance 
costs and therefore all demand data can be used on 
a coincidental demand basis. The advantages and 
disadvantages of several alternatives are described. 
(Baker-FRC) 
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In order to finance major capital expenditures 
needed for improvements to water systems, some 
manner of making the necessary rate increases 
more palatable to the public must be found. Often 
the solution may be the use of a cost based rate 
design as an alternative to the traditional declining 
block rate structure. A system of rate structures 
that more clearly links the cost of meeting de- 
mands with the customers who impose the peak 
requirements appears to be a positive approach. 
Such a rate structure requires a definition of peak- 
ing characteristics and of groups of customers with 
similar peaking characteristics. Among residential 
customers in both single-family and multifamily 
dwellings, peaking intensifies as consumption in- 
creases. Once water use reaches a sufficient level 
to meet basic consumption and housekeeping 
needs, additional consumption results from discre- 
tionary intermittent water consumption. Among 
industrial and commercial customers, peaking de- 
creases as consumption increases. If cost based 
rates are the objective of rate structures, the first 
step in implementation is to acquire data to define 
the relevant classes of customers. Cost based rate 
design is not a conservation rate in the sense of 
implying conscious bias in rate design against large 
volume users. It is based only on an objective cost 
of service analysis. The only change from tradi- 
tional practices is a redefined customer classifica- 
tion scheme. A cost based rate structure effectively 
correlates cost with the individual customer who 
has the ability to pay. The retention of declining 
rate blocks for commercial and industrial custom- 
ers eliminates the lack of incentive for industrial 
and commercial development inherent in many 
rate structures that seek to motivate water conser- 
vation. (Baker-FRC) 
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STATISTICAL SAMPLING TECHNIQUE FOR 
CONTROLLING THE ACCURACY OF SMALL 
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Through the use of a statistical sampling program 
based on random sampling theory, drawbacks asso- 
ciated with the periodic age change program for 
water meters can be corrected. The two draw- 
backs associated with the periodic age change pro- 
gram for meters are that more than 90% of the 
meters repaired under the periodic age change 
program are still serviceable, and therefore the 
cost of unnecessary meter repair imposes a burden 
on the water utility and its customers, and second, 
once the meters are set on the customers’ premises, 
no regular program is undertaken to check the 
accuracy of the meters until the next age repair. 
The statistical sampling scheme, as a substitute for 
the periodic meter age change program, will solve 
these problems. Such a program proposed for 
Hackensak, New Jersey, will reduce the number of 
meter changes and repairs by 6000 per year at a 
saving of $94,000, based on 1977 costs. A further 
effect of the proposed program will be to reduce 
unaccounted for water by a small percentage., The 
core of the program is the design phase and 
making the decision as to whether to accept the 
premise that 70% of the meters or more are accu- 
rate and 10% or less of the meters are fast. This 
meter sampling program went into effect in 1980. 
The program will be re-evaluated in 1983, but at 
the moment the results appear promising, and it is 
felt that statistical sampling will successfully re- 
place the 15-year meter change program. (Baker- 


FRC) 
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Decision makers must analyze the implications of 
alternative rate structure devices carefully, with 
respect both to the projected results from imple- 
menting a new rate structure and to the sensitivity 
of those results to the underlying assumptions that 
are made to generate the projections. Decision 
makers need to examine the implications of alterna- 
tive pricing structures by varying the underlying 
assumptions so that a range of projections from 
which to choose a new rate structure is available. 
The sensitivity of the results of a declining rate 
structure to changes in the accompanying underly- 
ing assumptions is examined. The example consid- 
ered was used to demonstrate how a declining rate 
structure can be more effective in conserving 
water than either an inclining or a single rate 
structure. Three assumptions are crucial to the 
results of this method. First, the revenues collected 
cannot be greater than the revenues needed. The 
second asssumption concerns the relative sizes of 
the high- and low-use groups. For water conserva- 
tion purposes, a declining rate structure becomes 
less effective as the high use groups become larger 
in relation to the low use groups. When a pricing 
system is designed to promote consumption by one 
group relative to another, the larger the group 
enjoying lower prices, the greater will be total 
consumption. The third assumption concerns the 
relative price elasticities between the groups. The 
absolute value of the elasticity indicates the re- 
sponsiveness of quantity demanded to a change in 
price, and the sign of the elasticity indicates the 
type of response that occurs. (Baker-FRC) 
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Developments in financing water and wastewater 
treatment are discussed. Four methods of financing 
capital investments are available: contributions by 
new customers (connection charges, etc.), govern- 
ment grants, loans, and self-financing. The prepon- 
derance of external financig over self-financing has 
produced several effects on the utilities’ financial 
policies: inadequate charges, dependence on bond 
issues, favoring low capital cost outlays which may 
entail higher long-term operating costs, inhibitation 
of capital investments, and inadequate cash for 
replacement. To remedy these problems depreci- 
ation charges on the current written-down value of 
assets should be included. The problems of infla- 
tion, replacement or rehabilitation of aging assets, 
and shortage of capital has led to some recommen- 
dations by groups in Australia and the United 
Kingdom. Basically, they call for depreciation on 
the current cost basis, increased self-financing, 
more realistic charges for use, integration of finan- 
cial planning in the management process, and a 
uniform cost accounting practice. (Cassar-FRC) 
W82-06641 


FEASIBILITY OF FINANCIAL INCENTIVES 
TO REUSE LOW QUALITY WATERS IN THE 
COLORADO RIVER BASIN, 

Denver Research Inst., CO. 

For primary bibliographic entry see Field 3C. 
W82-06693 


CONTROLLING AGRICULTURAL SOIL LOSS 
IN ARKANSAS’ NORTH LAKE CHICOT WA- 
TERSHED: A COST ANALYSIS, 

Arkansas Univ., Fayetteville. Dept. of Agricultural 
Economics and Rural Sociology. 

For primary bibliographic entry see Field 4D. 
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METHODS FOR APPORTIONING THE COST 
OF A WATER RESOURCE PROJECT, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

J. P. Heaney, and R. E. Dickinson. 

Water Resources Research, Vol 18, No 3, p 476- 
482, June, 1982. 3 Fig, 1 Tab, 15 Ref. 


Descriptors: Water resources projects, *Cost allo- 
cation, *Pricing, Economic aspects, Cost analysis, 
Costs, Model studies, Mathematical studies, Math- 
ematical equations, Game theory, Tennessee 
Valley Authority. 


Existing methods for examining the problem of 
apportioning costs among project participants in a 
fair manner are reviewed. Concepts from coopera- 
tive n-person game theory are offered as providing 
a unified conceptual framework for doing these 
analyses. Finally, a new method, the minimum 
costs, remaining savings (MCRS) method is pro- 
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posed as an improvement over existing techniques. 
The MCRS method can be viewed as a generaliza- 
tion of the presently used separable costs, remain- 
ing benefits method. (Baker-FRC) 

W82-06853 


COST ALLOCATION IN WATER RESOURCES 
DEVELOPMENT, 

International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

H. P. Young, N. Okada, and T. Hashimoto. 

Water Resources Research, Vol 18, No 3, p 463- 
475, June, 1982. 3 Fig, 10 Tab, 31 Ref. 


Descriptors: *Water resources development, *Cost 
allocation, Pricing, Economic aspects, Cost analy- 
sis, Costs, Mathematical studies, Mathematical 
equations, Multipurpose reservoirs, Game theory, 
Sweden. 


It is necessary to choose rationally among the 
many different methods of allocating the costs of a 
joint water resource facility among the different 
area users. Using a definite computational proce- 
dure itself provides some semblance of rationality. 
However, the justification of a method lies in its 
behavior in practice, and it is thus necessary to 
compare the different methods on the basis of 
principle. Among the most important of these prin- 
ciples are individual rationality, group rationality, 
insensitivity to the definition of direct costs, mono- 
tonicity in costs, and no payments to dummies. A 
more general principle is simplicity in terms of 
computational and informational demands. Game 
theory methods all suffer from the disadvantage 
that they are fairly complicated and require de- 
tailed information on costs. All the methods except 
for the simplest proportional allocation schemes 
rely on information about demands and the optimal 
scale of development that in practice may be unre- 
liable or nonexistent. This is particularly true for 
long term investment projects. It is therefore not 
surprising to find that a simple scheme based on 
allocating costs in proportion to the population 
was the one actually chosen. (Baker-FRC) 
W82-06854 
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THE ENERGY RESOURCES OF KENYA, 
Ewbank and Partners Ltd., Brighton (England). 
P. W. Fielder, and T. W. Berrie. 

International Water Power and Dam Construction, 
Vol 4, No 4, p 39-41, April, 1982. 4 Fig, 3 Tab. 


Descriptors: *Hydroelectric power, *Economic as- 
pects, Hydroelectric plants, Powerplants, Electric 
power, *Kenya, South Africa, Developing coun- 
tries, Regional development, Energy. 


In attempting to meet the high cost of imported 
fossil fuels, Kenya is trying to develop its local 
energy sources such as hydropower, as well as 
strengthen the interconnecting links with sur- 
rounding countries. Commercial energy consump- 
tion in Kenya is below that for the average low- 
income countries, but its energy imports as a per- 
centage of merchandise exports are high, due to 
the very high cost of oil imports. The main indig- 
enous energy resource is hydroelectric power with 
a potential of about 5500 MW. About half of this is 
scattered among small rivers, many of which are 
economically exploitable. The main source of hy- 
droelectric power is the Tana River. The main 
thermal station, Kipevu, is on the coast of Momba- 
sa. There are diesel plants at Nairobi and other 
load centers with gas turbines for peaking at both 
Mombassa and Nairobi. The most important factor 
for ensuring optimum generation is making the best 
use of the Tana River flow which is a function of 
rainfall patterns. (Baker-FRC) 

W82-05978 


AVAILABILITY AND QUALITY OF WATER 
FROM UNDERGROUND COAL MINES IN 
JOHNSON AND MARTIN COUNTIES, KEN- 
TUCKY, 

Geological Survey, Louisville, KY. Water Re- 
sources Div. 





For primary bibliographic entry see Field 3B. 
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ESTIMATING WATER DEMAND SCHEDULES 
FOR SELECTED INDUSTRIES IN ARKANSAS, 
Arkansas Water Resources Research Center, Fay- 
etteville. 

J. A. Ziegler, and S. E. Bell. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243759, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Publication No 85, September 1981. 86 p, 17 Tab, 
81 Ref. OWRT A-048-ARK(1), 14-34-0001-9999. 


Descriptors: *Cost analysis, *Water demand, *In- 
dustrial water, *Estimated costs, Mathematical 
studies, Cooling water, Economic aspects, Costs, 
Projections, Prediction, Water costs, Planning, 
Water use, User charges, Water use efficiency, 
*Chemical industry, *Pulp and paper industry, 
Evaluation, Estimating equations, *Arkansas. 


Water demand functions were estimated for the 
paper and chemical industries in Arkansas using 
data collected from individual industrial plants 
throughout the state. Water demand functions 
were estimated using regression analysis on data 
derived from information on: water intake and 
gross use by source; recirculated water use; costs 
of acquiring, treating, and discharging water; plant 
output; plant employment; and plant level of tech- 
nology. The demand for water intake was primar- 
ily estimated as an exponential function of the 
average water costs and the level of technology. 
Cost elasticities of demand were estimated as being 
approximately equal to one for both industry types 
(-0.94 for chemical plants; -1.06 for paper plants). It 
was determined that the results could be used to 
assess the effects of various public policies (e.g., 
water quality standards) on water withdrawal for 
industrial purposes. From historical analysis and 
water demand function estimates, it appeared that 
industrial water use has followed national trends, 
particulqrly for the heaviest industrial water user, 
the paper industry. However, the data indicated 
that the two Arkansas industries examined are 
somewhat more responsive to water cost changes 
than is true nationally. (Zielinski- MAXIMA) 
W82-06160 


AN INVESTIGATION OF SOME FACTORS IN- 
FLUENCING THE PERFORMANCE OF A 
RECREATIONAL TROUT FISHERY, 
Severn-Trent Water Authority, Birmingham (Eng- 
land), Scientific Services. 

K. A. Bryan. 

Journal of Applied Ecology, Vol 19, No 1, p 113- 
131, April, 1982. * Fig, 5 Tab, 29 Ref. 


Descriptors: *Fish populations, *Recreation facili- 
ties, Fishing, Water quality, Tittesworth Reser- 
voirs, Lakes, Drawdown, Drought, Water 
demand. 


Following complaints from fishermen that the fish 
in the Titteworth Reservoir ‘put and take’ trout 
fishery were emaciated and difficult to catch, an 
investigation was conducted comparing these fish 
with fish from other sources, as well as monitoring 
water quality and phytoplankton samples. The 
trout were shown to have suffered a temporary 
setback in 1976, which was primarily atrributable 
to the drought of 1975/76. Phytoplankton num- 
bers, which prior to 1976 were considered large 
enough to warrant annual treatment with copper 
slufate, dropped significantly and had not recov- 
ered by 1979. Chemical analyses had not revealed 
any change in water quality. Nitrate and silicate 
concentrations showed no trends during 1969-79, 
although phosphate levels decreased very slightly. 
The severe drawdown and reduced retention time 
of the reservoir in 1975-76 was perhaps the reason 
for the diminished phytoplankton, although it is 
more commonly thought that the greatly increased 
zooplankton population contributed to the algal 
loss through grazing. Analysis of the gut contents 
of trout in 1977 and 1978 revealed that large 
amounts of plant material and indigestible items 
had been eaten. Fish stomachs in both years were 
frequently empty. It was concluded that the re- 
peated drawdown of the reservoir for water 
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supply, including the effects of the 1975-76 
drought, may have reduced the numbers and spe- 
cies diversity of food organisms available. (Baker- 


FRC) 
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POLICING DEMAND THROUGH PRICING, 
Fairfax County Water Authority, Merrifield, VA. 
F. P. Griffith, Jr. 

Journal of the American Water Works Associ- 
ation, Vol 74, No 6, p 288-291, June, 1982. 


Descriptors: *Water demand, *Pricing, Conserva- 
tion, Economic aspects, Water conservation, 
Water rates, Fairfax County Water Authority, 
*Virginia. 


The Fairfax County Water Authority provides 
water service to a large segment of the northern 
Virginia population, comprising all or part of three 
municipal jurisdictions. The authority acts as the 
county’s billing agent for sewer service charges 
based on water consumption. The area has an 
annual average rainfall of 12 meters. The case for 
water use management or conservation stems not 
from a scarcity of water but rather from the un- 
willingness of the citizenry to construct unwarrant- 
ed water and sewer facilities. The water use man- 
agement goal for this area is aimed at utilizing the 
water economically and assessing the cost for var- 
ious activities equitably. The objective is to avoid 
wasting water regardless of the water use activity 
the customer selects, without passing judgment on 
the merits of the activity. The four most sifnificant 
activities for fostering a more acceptable customer 
attitude for direct water conservation include alert- 
ing customers to unusually high consumption prior 
to billing and investigating the cause, issuing pres- 
sure-reducing valves without cost to customers 
whose plumbing predates the existing Code, sub- 
mitting suggestions for plumbing code revisions 
relative to water conservation to the jurisdictions 
served by the authority, and utilizing a peak use 
charge as part of a rate schedule to lower the 
maximum or peak demands The peak use charge 
applied in this county is acceptable to customers 
because it economically encourages water conser- 
vation during peak seasons, it is a fair and equitable 
rate, it is not punitive, it has an economic basis, it 
affects only the one fourth of the customers who 
create the demand, and customers who minimize 
winter consumption and who do not exceed their 
peak period allowance can maintain an economical 
annual water and sewer cost. (Baker-FRC) 
W82-06352 


DISTRIBUTING THE RISKS OF INTERBASIN 
WATER TRANSFERS UNDER DROUGHT 
CONDITIONS: THE DILEMMA POSED BY 
COAL SLURRY PIPELINES. 

Teknekron, Inc., Berkeley, CA. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256595, 
Price codes: A10 in paper copy, AOI in microfiche. 
Report, March, 1982. 201 p, 13 Fig, 41 Tab, 98 
Ref, 4 Append. OWRT C-90202-G (0419) (1) 14- 
34-0001-0419. 


Descriptors: ‘*Interbasin transfers, *Pipelines, 
*Coal, *Drought, *Water supply, Water transfer, 
Conveyance structures, Pipes, Slurries, Coal 
mining, Water deficit, Water shortage, Water 
demand, Water conveyance, Water requirements, 
Interstate compacts, Water use, Alternative water 
use. 


Problems are examined concerning the use of west- 
ern water to transport coal in slurry pipelines from 
mines to generating facilities during western water 
shortages. Potential water shortage risks to the 
parties-at-interest were identified and reviewed. It 
was found that, while each of three pipelines con- 
sidered originates in an arid western state (Wyo- 
ming, Colorado, Utah), the water availability level, 
water use for irrigation, and the likelihood of local 
water shortages in the surrounding community 
varies considerably in each locale. The risks associ- 
ated with western water use for pipelines fall heav- 
iest on agricultural users who might need such 
water during water shortage periods. It is conclud- 
ed that, to mitigate this problem, pipeline compa- 
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nies must analyze their selection of a water source 
for pipelines more carefully; as a condition of 
directing this water, they should participate in 
further water resource development and conserva- 
tion projects beneficial to the surrounding commu- 
nity, and they should seek to alter adverse public 
perceptions associated with coal slurry pipelines in 
the western states. Further, additional study must 
be made on the hydrologic characteristics of water 
sources that may be used for pipeline diversions, 
and on the precedential effect of using Missouri 
River water for the ETSI pipeline (running from 
Wyoming’s Powder River Basin to Oklahoma, Ar- 
kansas, and Louisiana). (Zielinski- MAXIMA) 
W82-06365 


MUNICIPAL AND INDUSTRIAL WATER DE- 
MANDS OF WESTERN USS., 

Southern Univ., Baton Rouge, LA. Dept. of Civil 
Engineering. 

E. S. Joseph. 

Journal of the Water Resources Planning and Man- 
agement Division, Proceedings of the American 
Society of Civil engineers, Vol 108, No WR2, p 
204-216, June, 1982. 4 Fig, 11 Tab, 18 Ref. 


Descriptors: *Water requirement, *Industrial 
water use, *Municipal water, Water demand, 
Water consumption, Water conservation, Water 
use, Western states, Prediction, Energy, Mining, 
Arid lands. 


Water requirements for the western U.S. are sepa- 
rated into residential, municipal and industrial uses. 
In 1980 the average per capita residential use in 17 
western states was 125 gal per day; average munic- 
ipal and industrial use, 195 gal per day. The ratio 
of maximum to average total water use was 1.88. 
Factors affecting water requirements are popula- 
tion, degree and type of industrial development, 
level of economic development, climate, metering 
and pricing, water pressure and leaks, and degree 
of residential conservation. The ratios of projected 
water requirements to 1980 requirements for the 
west as a whole are 1.05 for 1985 and 1.20 for 2000. 
Similar ratios for industrial water use are 1.08 for 
1985 and 1.13 for 2000. Ratios for combined mu- 
nicipal and industrial use are 1.07 for 1985 and 1.16 
for 2000. Manufacturing uses 38% of industrial 
water in the west at present; energy, 43%; and 
mining, 19%. By the year 2000 mining’s share is 
expected to increase 22% and manufacturing to 
decrease to 30%. No significant changes are antici- 
pated in per capita municipal water use. Although 
the industrial sector is expected to save water by 
conservation, the ratio of consumption (the part of 
withdrawal which is evaporated) to industrial 
withdrawal is expected to nearly double (0.26 to 
0.49) from 1980 to 2000. The tables in this paper 
are further subdivided, giving separate listings of 
the above projections for nine western areas, for 
residential and commercial-public municipal use, 
for three types of industries (manufacturing, 
energy, and mining), and for eight categories of 
manufacturing. (Cassar-FRC) 
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RUTLAND WATER NATURE RESERVE: CON- 
CEPT, DESIGN AND MANAGEMENT, 
Leicestershire and Rutland Trust for Nature Con- 
servation (England). 

T. P. Appleton. 

Hydrobiologia, Vol 88, No 1-2, p 211-224, March, 
1982. 5 Tab, 2 Fig, 8 Ref. 
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Project planning, Design criteria, Recreation, 
Water sports, Forest watersheds, Rutland water, 
Multipurpose reservoirs. 


Practical conservation management has helped to 
create a nature reserve of international importance 
for wildfowl at Rutland Water. The reserve is 
composed of three sections - one with public 
access, one undisturbed, and one with restricted 
access for naturalists. Disturbance to the wildfowl 
was further minimized by separating conflicting 
recreational activities from animal habitats, by es- 
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tablishing a 50 meter sanctuary zone around the 
reservoir, and by constructing special wildfowl 
lagoons. Reservoir operation must be carefully 
planned to foster wildfowl populations. (Titus- 


FRC) 
W82-06471 


ESCAPING FROM PRISON: AN ECONOMIC 
REASSESSMENT OF RUTLAND WATER, 
Leicester Univ. (England). Dept. of Economics. 
P. R. Herrington. 

Hydrobiologia, Vol 88, No 1-2, p 27-42, March, 
1982. 5 Tab, 30 Ref. 


Descriptors: *Economic aspects, *Evaluation, 
*Water demand, *Public policy, *Reservoirs, Cost 
analysis, Water rates, Economic evaluation, Eco- 
nomic prediction, Water supply, Water supply sys- 
tems, Forecasting, Projections, Growth rates, Rut- 
land Water, *England. 


Recently in the water industry interest has been 
growing regarding solutions to the widening 
supply-demand gaps. In this vein, the 1970 decision 
to build Rutland Water is reassessed. The reassess- 
ment reveals that the expected population growth 
had been overestimated and the water demand 
forecasts were inaccurate. In the projections no 
distinction was made between unmetered and me- 
tered consumption. Although very little data was 
available at the time the construction decision was 
made, the expectation of rapid population growth 
at the time was sufficient to lead to the decision to 
build the reservoir. By 1981 a dramatic reduction 
in expected population and per capita water supply 
growth had occurred; had the choice of building a 
reservoir been faced in 1981, the decision would 
probably have been not to build. (Titus-FRC) 
W82-06479 


A ‘REGRETTABLE NECESSITY’ - THE DECI- 
SION TO CONSTRUCT, 

North Yorkshire County Council (England). 

For primary bibliographic entry see Field 6B. 
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RUTLAND WATER - FROM CONCEPTION TO 
OPERATION, 

Anglian Water Authority, Leicestershire (Eng- 
land). 

E. A. Knights. 

Hydrobiologia, Vol 88, No 1-2, p 7-17, March, 
1982. 1 Tab, 4 Fig. 


Descriptors: *Reservoirs, *Reservoir operation, 
*Economic aspects, *Public opinion, England, 
*Project planning, Evaluation, Water supply, 
Water demand, Public policy, Water policy, Con- 
struction, Rutland Water, Multipurpose reservoirs. 


Rutland Water was planned in the 1960s to meet 
the water needs of the East Midlands region of 
England. Chosen from 64 possible sites, it was 
approved in 1970, subject to the following restric- 
tions: (1) the economic burden should not fall 
entirely on the local ratepayers; (2) perimeter lands 
should be returned to agricultural use; (3) new 
roads and services should replace those lost to 
flooded areas; (4) adequate compensation flow was 
required in the river below the dam, and (5) the 
character of the landscape and the rivers involved 
should be retained. Construction began in 1971 and 
filling of the reservoir began in 1975; pumping 
from the rivers began in 1976; the reservoir was 
completely filled by 1979. It requires relatively 
little maintenance, although siltation has produced 
colonies of submerged plants in some areas and 
erosion has occurred at the margins of the reser- 
voir. Recreational uses of the reservoir--especially 
fishing and sailing--are integrated with its water 
supply function. (Titus-FRC) 
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EVALUATION OF DEMAND MANAGEMENT 
POLICIES FOR CONSERVING WATER IN 
URBAN OUTDOOR RESIDENTIAL USES, 
Policy Sciences Associates, Boulder, CO. 

For primary bibliographic entry see Field 3D. 
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TRUCKEE MEADOWS WATER USE - PRES- 
ENT AND FUTURE, 

Nevada Univ. System, Reno. Desert Research Inst. 
For primary bibliographic entry see Field 3D. 
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ALLOCATION OF WATER FOR RESOURCE 
DEVELOPMENT, 

Clyde, Pratt, Gibbs, and Cahoon, Salt Lake City, 
UT 


E. W. Clyde. 
Natural Resources Lawyer, Vol 14, No 3, p 519- 
540, 1982. 48 footnotes. 


Descriptors: *Water rights, *Energy, *Water allo- 
cation, Water storage, Water conservation, Water 
transfer, Water supply, Water law, Legal aspects, 
Water management, Appropriation, Permits, In- 
dustrial water, Irrigation water, Excess water, In- 
stitutional constraints, Interbasin transfers, Con- 
tracts, Public rights, State jurisdiction. 


The large quantities of water required for energy 
development in the western U.S. may be obtained 
by several means. This paper reviews the historical 
development of water rights and the changing 
allocation system. Statutes are beginning to recog- 
nize public interest as a significant factor in assign- 
ing water rights. ‘New’ water available during high 
water in random years may be stored under a 
permit system. Good management of surplus flows 
can also produce ‘new’ water, for example, using 
excess surface water during wet years instead of 
pumping groundwater. Water shortages can be 
created by legal constraints: prohibition of interba- 
sin and interstate transfers, legislative control of 
large appropriations, and legal uncertainties such 
as Indian water rights and the ownership of 
wastewater effluents. There are several ways for 
energy companies to assemble water rights for a 
large project--purchase of early priorities, storage 
in underground basins or reservoirs, contracting to 
buy water when needed, replacing lost crops 
during dry years in exchange for primary water 
rights, building storage or improving irrigation ef- 
ficiencies for local farmers, and direct purchase of 
water with no conditions attached. (Cassar-FRC) 
W82-06839 
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THE GROUND WATER LEGAL REGIME AS 
INSTRUMENT OF POLICY OBJECTIVES AND 
MANAGEMENT REQUIREMENTS, 

Hunter Coll., New York. 

R. D. Hayton. 

Natural Resources Journal, Vol 22, No 1, p 119- 
138, January, 1982. 1 Fig, 12 Ref. 


Descriptors: Legal aspects, Water resources devel- 
opment, ‘*Groundwater management, Water 
supply, Water demand, Regulations, Management. 


The search for and extraction of groundwater sup- 
plies has been of interest only in recent times. Man 
is waking up the disastrous consequences of unre- 
strained groundwater use and abuse. The essentials 
of traditional groundwater law are reviewed. The 
widespread agreement among specialists that un- 
derground water law and administration should 
now be treated as part of all freshwater resources 
law and administration has more meaning than 
simply the placement of the ground water rules in 
the same law or regulatory document where sur- 
face water norms are found. It means that the same 
basic development, use and conservation policies 
should be applied to the resource as a whole. 
Identical treatment in the law and regulations is 
not intended. Integrated management is sought in 
order to achieve the optimum sustained yield of a 
nation’s total water resources. Peculiar physical 
incidents in the appearance, movement and avail- 
ability of groundwater that require special regula- 
tions and a particular administration are noted. 
Even so, the makers of development and environ- 
mental protection policy need to have at their 
disposal the entire picture of the quality and quan- 
tity of the water resources within their jurisdiction, 
including underground water resources, and to be 
able to work toward optimum use of the whole, 
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without major sacrifice of other values enshrined 
in the community they serve. (Baker-FRC) 
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THE DEVELOPMENT OF INTERNATIONAL 
GROUNDWATER LAW, 

New Mexico Univ., Albuquerque. 

A. E. Utton. 

Natural Resources Journal, Vol 22, No 1, p 95-118, 
January, 1982. 88 Ref. 


Descriptors: *Legal aspects, *Groundwater man- 
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International agreements. 


Increasing demands on water supply and a lack of 
adequate laws and legal institutions for the man- 
agement of groundwater or the resolution of dis- 
putes will lead to problems in the future. Increased 
population means increased competition for water. 
While the United Nations reports that there is no 
actual physical global shortage of water, there is an 
uneven distribution of the resource. It is imperative 
that available supplies be managed prudently and 
utilized efficiently. The laws governing ground- 
water nationally are inadequately developed. De- 
velopments in national groundwater law are re- 
viewed, along with developments in transboundary 
groundwater law. Recommendations are offered 
for the management of transboundary ground- 
waters. Some management alternatives are offered, 
including equitable apportionment, case-by-case 
negotiation, comprehensive management, the allo- 
cation process, and studies of water quality. 
(Baker-FRC) 
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THE LAW OF INTERNATIONAL AQUIFERS, 
Hunter Coll., New York. 

R. D. Hayton. 

Natural Resources Journal, Vol 22, No 1, p 71-93, 
January, 1982. 62 Ref. 


Descriptors: *Legal aspects, *Aquifers, Ground- 
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*International law, International agreements. 


An accounting was made of the efforts exerted to 
date at the international level, both intergovern- 
mental and nongovernmental, toward considera- 
tion of transnational groundwater in conjunction 
with surface water and within intergovernmental 
institutions tailored to the purpose. In the future 
conjunctive use and integrated protection of 
groundwater and surface water may become a 
reality, from the planning stage to the delivery of 
water services. Perceptions at the international 
level are described as of 1966, when the Helsinki 
Rules were adopted. International developments 
since 1966 are noted. Events are noted in the field 
of groundwater law and administration at the na- 
tional level. In most countries the legal regimes 
governing groundwater are still substantially sepa- 
rated from the legislation or case law governing 
surface waters. Groundwater rights are usually 
appurtenances to the land, but even where restric- 
tions, including permit systems, have been im- 
posed, the owner of the overlying land still enjoys 
a preferred position. The trend is clearly in the 
direction of severing water rights from the proper- 
ty law concept of ownership in the classical, strict 
sense. Surface waters nearly everywhere today are 
subject to significant use regulation. The growing 
willingness of communities to exercise some con- 
trol over groundwater can be seen in the wide- 
spread, quantitative limitations on pumping. 
(Baker-FRC) 

W82-05940 


FEDERAL WATER POLLUTION CONTROL 
ACT’S NOTICE REQUIREMENT LIBERALLY 
CONSTRUED, 

J. Pruett. 

Natural Resources Journal, Vol 22, No 1, p 243- 
245, January, 1982. 12 Ref. 
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tion, Legal review, *Shenango River, *Pennsylva- 
nia. 


A citizens’ suit was filed in federal district court 
pursuant to the Federal Water Pollution Control 
Act. The complaint in this suit alleged that mem- 
bers of the Board of the North and South Shen- 
ango Joint Municipal Authority and various conc- 
tractors and construction corporations were releas- 
ing untreated sewage into the Shenango River and 
its tributaries. Eventually the court found that the 
Authority had violated state discharge limits and 
ordered the Authority to prepare a timetable con- 
taining plans to reduce its discharge to legal limits. 
There was lengthy discussion that proper notice 
had not been given, and the defendants argued for 
dismissal on those grounds. However, the courts 
followed a broad interpretation of the absolute 
notice requirement. In the exercise of the court’s 
discretion, however, it had closely followed the 
legislative intent behind the notice requirement. 
All defendants had time to investigate the alleged 
violations and correct them, or to prepare a de- 
fense. This approach should be followed in other 
courts, as it both satisfies legislative intent and also 
conserves judicial resources. (Baker-FRC) 
W82-05986 


REVIEW OF TREATIES ON CONSUMPTIVE 
UTILIZATION OF WATERS OF LAKE VICTO- 
RIA AND NILE DRAINAGE SYSTEM, 

Nairobi Univ. (Kenya). Inst. for Development 
Studies. 

C. O. Okidi. 

Natural Resources Journal, Vol 22, No 1, p 161- 
199, January, 1982. 192 Ref. 


Descriptors: *Water resources development, 
*Treaties, Legal aspects, Legislation, International 
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basins, Consumptive use, Africa, Water use, Plan- 
ning. 


All of the states sharing the Nile and Victoria 
basins have achieved political independence since 
1960, yet there have been no agreements conclud- 
ed since that time on the uses of the Nile. Since 
1960 the range of uses to which the water is put 
presumably has increased, and there may be many 
plans under consideration for still wider water 
usage, so that the safeguards in the pre-1960 trea- 
ties will prove inadequate. This paper analyzes the 
range of instruments that has been signed in an 
attempt to create cooperation in the consumptive 
uses of the waters of the Nile Basin, the adequacy 
of existing treaties to cope with the full range of 
possible and actual uses of those waters, and some 
recent developments in terms of actual or planned 
projects in the basin states, which indicate an 
urgent need for an up to date framework for 
dealing with Nile and Lake Victoria waters. Geo- 
graphical and technical perspectives are consid- 
ered. Agreements on the Nile and Lake Victoria 
waters are reviewed, including pre- and post 
World War I agreements, the Owen Falls Dam 
agreements, the 1959 agreement for full utilization 
of the Nile waters, the protocol concerning the 
permanent joint technical commission, the agree- 
ment for the hydrometeorological survey of Lakes 
Victoria, Kyoga, and Albert, and the agreement 
for the establishment of the organization for man- 
agement and development of the Kagera River 
basin. Post-1959 agreements for Egypt, Sudan, 
Ethiopia, Tanzania, and Kenya are presented. 
What seems abundantly clear throughout these 
agreements is the desirability of a framework for 
consultation and exchange of information on actual 
or intended projects involving utilization of the 
basin waters. (Baker-FRC) 
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This article provides a general guide to the major 
federal environmental laws affecting the planning 
and construction of hydroelectric facilities and 
shows how the federal licensing process has been 
affected by these laws. Each statute is described in 
sufficient detail to familiarize the reader with the 
scope and purpose of the law and to allow him to 
predict generally its impact on a particular propos- 
al. The article is divided into three broad areas: 
disclosure and consideration of environmental im- 
pacts, which describes the role of federal regula- 
tory agencies in the evaluation of the general and 
resource-specific environmental impacts of pro- 
posed hydroelectric facilities before authorizing 
their construction; federal resource management, 
which provides for the protection, conservation, 
and management of particularly sensitive re- 
sources; and compliance with licensing procedures 
to ensure environmental protection. While the de- 
velopment of the hydroelectric potential of the 
country’s rivers and streams will continue to be 
strongly influenced by the wealth of federal envi- 
ronmental legislation passed in the last two dec- 
ades, regulatory agencies may not authorize a pro- 
ject before the environmental effects of the facility 
have been identified and considered. Special atten- 
tion must be given to preservation of endangered 
species, fish and wildlife resources and historic 
resources. Proponents of hydroelectric develop- 
ment should be familiar with the requirements of 
federal environmental law and should consult with 
appropriate federal agencies to identify environ- 
mental impacts of such facilities. (Baker-FRC) 
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A comment on the above paper, originally pub- 
lished in Water Resources Bulletin, Vol. 17, No. 5, 
p 814-819, extends the discussion of the failure of 
the Carter administration water policy reform pro- 
posals. Although the original proposal included 
groundwater management, fish and wildlife habitat 
maintenance, and a broadening of management al- 
ternatives, halting of construction projects and 
water conservation were strongly emphasized. A 
battle developed betweer congressional commit- 
tees (in control of water policy for many years) 
and the administration over the definition of con- 
servation, whether or not conservation included 
surface water storage. The debate centered on 
demand reduction (administration) vs. surface stor- 
age (opponents), and the two branches of govern- 
ment never arrived at an effective policy reform. 
The proposed technical assistnace grants program 
designed to improve the states’ water resources 
planning capacity was eliminated by the Senate 
because approval would have meant agreement 
with the administration’s definition of conserva- 
tion. (Cassar-FRC) 
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The Federal Energy Regulatory Commission as- 
sumed most of the responsibilities for regulating 
non-Federal hydroelectric power projects. The 
commission issues preliminary permits and licenses, 
and grants exemptions from licensing for the ppru- 
pose of authorizing construction and operation of 
non-Federal hydroelectric projects. The Commis- 
sion has revised its regulations to simplify and 
expedite the hydropower licensing process. The 
amount of information required for each type of 
application is directly related to the complexity of 
the proposed action. The Commission’s revised 
regulations and the basic requirements for filing 
each type of application are presented. The Com- 
mission’s regulations provide a range of alterna- 
tives for development of a hydropower project. A 
prospective developer may elect to apply for a 
preliminary permit, which allows a specific term 
for the developer to determine the feasibility of 
developing a hydropower project at a specific site, 
and to perform studies to support a license applica- 
tion. The Commission’s regulations for licensing 
group proposed projects according to the level of 
anticipated complexity and potential impact into 
three categories: major unconstructed projects and 
major modified projects greater than 5 MW; major 
projects greater than 5 MW at existing dams; and 
minor projects and major projects 5 MW or less. 
The exemption procedure was instituted for small 
hydroelectirc projects which meet certain charac- 
teristics and have an installed capacity of 5 MW or 
less. (Moore-SRC) 
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The Federal Water Pollution Control Act 
(FWPCA) is designed to restore and maintain the 
chemical, physical, and biological integrity of the 
Nation’s water. Under section 1321 of the act, 
failure to report oil spills or spills involving other 
contaminants is a criminal offense punishable by a 
fine of up to $10 thousand and/or imprisonment. In 
the Supreme Court case of the United States v. 
Ward, the court had the opportunity to define the 
constitutional limits on compulsory self-reporting 
in a leading environmental protection statute car- 
rying a penalty labeled as civil. An in-depth study 
of section 1321 would have established guidelines 
for future challenges to the congressional labeling 
of penalty provisions and prevented trends toward 
administrative streamlining which endangers the 
right against self-incrimination. Instead, the Su- 
preme Court ignored the guidance laid down in an 
earlier case and subordinated the rights of individ- 
ual defendants by upholding the civil penalty fea- 
ture of the act and denying offenders the rights 
accorded to criminal offenders. (Geiger-FRC) 
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In 1968 the attention given to the problems of San 
Francisco Bay was reaching its peak. The Califor- 
nia Coastal Commission was established in 1966, 
and in 1981 it was again before the Legislature for 
fine tuning. However, the San Francisco Bay area 
was not included in the more rigorous require- 
ments which were applied to the coast from 1973 
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to 1976, nor in the 1976 Coastal Act. At present 
the Bay Conservation and Development Commis- 
sion is directed to rely on the Federal Coastal 
Zone Management Act’s consistency features to 
overview the Corps of Engineers’ actions on per- 
mits in many areas. Much of the history of Califor- 
nia revolves around water and its development for 
man’s use. Much of the history of California re- 
volves around water and its development for man’s 
use. Two giant public water development projects, 
one federal and one state, have dominated Califor- 
nia water issues since the 1930s. These were the 
Central Valley Project of the Bureau of Reclama- 
tion and the State Water Project. Both the state 
and federal projects are readying for a new round 
of expansion. State water politics are currently 
dividing along lines that define its seven or more 
water regions. Several studies have been made of 
the bay’s progress and prosperity, including the 
Reber Plan, the SERL Studies, Kaiser Engineers 
Report, and others. During the period of deep 
environmental concern of the 1970s, little was ac- 
complished as far as the San Francisco Bay’s pre- 
dicament is concerned. Two federal projects, the 
super dam and the drain, will have great influence 
in the future on the Bay area. A brief summary of 
what the Bay’s own agencies have been doing is 
presented. (Baker-FRC) 
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Two distinct types of legal problems may emerge 
in geothermal developments: the need to seed 
water from outside the geothermal system for 
cooling and other uses, and the need to produce 
geothermal fluids as the transfer medium for the 
heat energy. Various approaches to the second 
type of problem are reviewed, problems a<sociated 
with the fluids, in liquid or gaseous form, produced 
by geothermal wells. A brief survey of western 
water law is presented, concerning both surface 
and groundwater. Problems for hydrothermal sys- 
tems using groundwater arise through the need to 
abide by state water laws which may have been 
designed for other contexts and thus call for inap- 
propriate procedures. Even more significant prob- 
lems arise from various state rules and regulations 
designed to protect prior appropriators’ ground- 
water sources. The geothermal developer may find 
that the desired development is in a designated 
critical basin or is connected to an aquifer that is 
being depleted. Under these conditions it will be 
difficult to obtain an appropriation permit, at least 
for the amount of fluids that he foresees his devel- 
opment will need. In many states it is also neces- 
sary that the proposed appropriation be in the 
public interest, which may mean that the develop- 
er will have to convince another layer of the state 
government that the development is in the public 
interest as that agency sees the situation. The doc- 
trine of ‘developed water’ may be helpful in some 
states, as one who develops water which would 
not otherwise have been generally available is enti- 
tled to appropriate the water without regard to 
normal state water rules. The use of Federal re- 
served water rights may also be helpful. Several 
recommendations are offered to ease the situation 
for geothermal entrepreneurs. (Baker-FRC) 
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The notification scheme for new chemicals re- 
quires that all new chemicals with a sale of greater 
than 1 tonne per year must be reported to the 
national competent authority, including informa- 
tion in the notification regarding use, production 
level, properties, and special handling, storage, la- 
beling and disposal requirements; that the compe- 
tent authority may require additional information 
at any time but must consider the need for such 
information as various levels of production and 
sales are reached; that certain categories of sub- 
stances are exempted and others are already sub- 
ject to similar directives under other laws; as well 
as additional requirements. While the directive re- 
quires the Commission of the European Communi- 
ties and the member states to keep confidential 
information secret, the final decision on what is 
confidential rests with the compent authority. At 
its simplest, the scheme is a means of monitoring 
industry’s compliance with the general duties to 
take steps to ensure the safety of its products and 
to protect the environment. As the information 
accumulates, it would in time serve as an invalu- 
able source of data should an emergency occur. 
Others in the water industry, for example, may 
need information on toxicity, degradability, or 
other properties of chemicals and would now be 
able to secure such information. Such an accumula- 
tion of substance-related information is also likely 
to be a valuable tool in developing knowledge of 
structure-activity relationships, particularly if it 
can be linked to data collected in the field. In this 
respect the water industry may be able to contrib- 
ute field experience, (Baker-FRC) 
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The use of the nation’s groundwater resources has 
been significantly affected by five items of federal 
legislation. The Clean Water Act was in reality a 
series of 1972 amendments to the Federal Water 
Pollution Control Act of 1948 whose main objec- 
tive was to protect surface water. With its empha- 
sis on surface waters, the Act has been thought to 
have increased groundwater pollution by diverting 
pollutants from surface waters to the ground. The 
Safe Drinking Water Act of 1974 was created to 
protect the drinking water supplies by providing 
for the establishment of primary and secondary 
standards for levels of contaminants in water sup- 
plies, the creation of an underground injection 
control program, and the protection of soil-source 
aquifers. The Resource Conservation and Recov- 
ery Act of 1976 is the federal government program 
for managing solid wastes and hazardous wastes 
that may significantly contribute to serious illness 
or that may impose a hazard to human health or 
the environment when improperly managed. The 
Surface Mining Control and Reclamation Act of 
1977 is intended to prevent imminent danger to the 
health and safety of the pubic or harm to land, air 
or water resources resulting from both surface and 
underground mining operations. The Comprehen- 
sive Emergency Response, Compensation and Lia- 
bility Act of 1980 expands the federal govern- 
ment’s response authority to hazardous waste dan- 
gers to include pollutants or contaminants which 
may present an imminent and substantial danger to 
the public health or welfare. (Baker-FRC) 
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In 1981 the Rio Piedras Agricultural Station pub- 
lished a first inventory of wells to have been 
conducted in Puerto Rico. The inventory provides 
hydrometric information on spring and well water 
for wells within the jurisdiction of the agricultural 
station. The residents of rural areas may be the 
largest users of well water. Puerto Rico has laws 
for protecting the purity of groundwater. In 1948 
the groundwater was felt to be of a quality general- 
ly safe to drink, whereas most of the surface waters 
were polluted and unsafe to drink without prior 
treatment. Until a few years ago Puerto Rican 
groundwater had no legal institutional framework 
to guide its management. No state agency was 
authorized to control water extraction wells. There 
was no clear definition of functions and responsi- 
bilities related to groundwater. In 1972 the Natural 
Resources Law created the Department of Natural 
Resources and transferred most powers and re- 
sponsibilities to it, including the granting of per- 
mits for water use and for drilling of water wells. 
In 1976 the Law for the Conservation, Develop- 
ment and Utilization of Water Resources in Puerto 
Rico made waters and water bodies public wealth, 
and the government was entrusted with managing 
and protecting this national wealth. The Depart- 
ment of Natural Resources is the agency responsi- 
ble for monitoring the extraction rate of ground- 
water, the recharge rate of the aquifers, the reduc- 
tion of the phreatic level and possible contamina- 
tion of the aquifers. The Environmental Quality 
Board is responsible for the preparation and publi- 
cation of groundwater regulations and standards. 
The Department of Health protects the purity of 
the water supplies through monitoring. The Aque- 
duct and Sewer Authority plans, designs and 
builds drinking water treatment plants and facilities 
to serve residential, industrial and commercial 
areas. The United States Geological survey oper- 
ates observation wells to detect saline intrusion 
problems and has performed the majority of the 
groundwater studies in Puerto Rico. (Baker-FRC) 
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A sampling of legislation that has been or is being 
considered for the use and protection of ground- 
water is offered. Other regulatory actions that 
have taken place in some states are also cited. In 
Arizona a ruling was made which upheld the con- 
stitutionality of the 1980 Ground Water Manage- 
ment Act. In Colorado consideration is being given 
to a bill that would require persons owning water 
rights to register such ownership and a current 
address with the state engineer. In Iowa the Natu- 
ral Resources Council has called for requirements 
that specify the need for embankments around 
quarries to block runoff and for test wells around a 
quarry to monitor the quality of nearby ground- 
water. In Kansas the Governor has recognized the 
state’s efforts to control water supplies with a new 
statewide plan for management of groundwater 
quality. In Louisiana the water laws are under 
study regarding ownership, water rights, regula- 
tion of chemical waste injection wells, protection 
of drinking water, and other aspects of water con- 
trol. In Massachusetts reaction was favorable to 
increased federal protection of Cape Cod drinking 
water sources. In Michigan after three years of 
rejection the Joint Administrative Rules Commit- 
tee adopted the latest draft from the Department of 
Natural Resources for compliance with the Solid 
Waste Management Act, signed into law in 1978. 





Mississippi is considering new injection weil regu- 
lations. Montana has a proposed regulation aimed 
at preventing aquifer pollution from mining, indus- 
trial, municipal and private sources. Nebraska is 
tightening state policies on reusing irrigation 
water. New York is studying groundwater use and 
distribution. Oregon exempted pump installers 
from registering under various conditions. Laws 
being considered in Pennsylvania, Rhode Island, 
South Carolina, Virginia, West Virginia, and Wis- 
consin are also briefly noted. (Baker-FRC) 
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The existing legal framework for groundwater 
protection has come under attack in recent years. 
This article focuses on the legal framework for 
groundwater protection rather than on the prob- 
lem itself. Each of the federal statutes pertaining to 
groundwater protection (Federal Water Pollution 
Control Act Amendments of 1972, Safe Drinking 
Water Act of 1974, Toxic Substances Control Act, 
Resource Conservation and Recovery Act of 1976, 
and Surface Mining Control and Reclamation Act 
of 1977) is briefly described and a summary of state 
laws is provided. EPA proposed policies for 
groundwater management assume that federal, 
state, and local governments already possess suffi- 
cient authority and resources to protect existing 
supplies. Response to these policies have been 
mixed, with industries declaring the regulations too 
stringent and environmentalists claiming they are 
too weak. In 1981, task groups were formed to 
review groundwater problems. Unresolved issues 
consist of deciding on the level of water quality 
desired, relegating authority among federal, state, 
and local governments, finding proper strategies 
for the monitoring of groundwater supplies, trans- 
lating a desired level of protection into specific 
regulatory tools, and finding methods of land use 
controls to protect recharge zones. (Geiger-FRC) 
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The primary purpose of this article is to identify 
and describe most of the major legislative and 
regulatory programs established since the National 
Environmental Policy Act of 1969 was put into 
effect that will significantly affect the future of 
exploration, mining and ore processing operations. 
In addition to the multitude of environmental laws 
designed to protect air and water quality, solid 
waste management, endangered species and cultur- 
al resources during this period, there have been 
several major new leasing programs covering geo- 
thermal resources, coal, outer continental shelf oil 
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and gas, and deep seabed hard minerals. Specifical- 
ly, discussion is offered on public land withdrawals 
including roadless area review and evaluation pro- 
grams; environmental laws including the coastal 
Zone Management Act of 1972, the Resource Con- 
servation and Recovery Act of 1976, water quality 
reviews, the Uranium Mill Tailings Radiation Con- 
trol Act of 1978, air quality reviews, endangered 
species act, cultural resources, and state environ- 
mental law and zoning; mine land reclamation and 
mine safety and the mangement of minerals aquired 
by lease or permit. The geothermal steam act is 
discussed as it permits leasing of geothermal re- 
sources in federal lands. (Baker-FRC). 
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There is considerable potential for small-scale hy- 
droelectric power development at existing dams in 
New England, where over 10,000 dams are cur- 
rently in existence. Although small-scale hydro- 
electric powerplants have many economic and en- 
vironmental advantages, a variety of constraints 
may hinder development efforts. Efforts by three 
New England municipalities in unique positions to 
develop hydropower demonstrate the role of orga- 
nizational and political considerations in develop- 
ment. Organizational elements and political proc- 
esses which were integral to the success of these 
development efforts included cooperation and in- 
teraction among citizens, government, and the pri- 
vate sector; community interest and education; and 
strong resolve. Government support and a social, 
political, and institutional atmosphere conducive to 
public development of energy resources were also 
necessary. Information dissemination and citizen 
education efforts were found to be crucial factors, 
especially in municipalities requiring majority ap- 
proval for municipalization, acquisition of facilities, 
and grant and loan applications. State and Federal 
governments can, and do, both assist and hinder a 
municipality’s efforts to develop hydroelectric 
power. (Carroll-FRC) 
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The question of ownership of groundwater in Ne- 
braska becomes more important each year as great- 
er demands are placed on the dwindling supply. 
Much of the state is underlain by the Ogallala 
aquifer, one of the largest natural underground 
reservoirs of water in the nation. Interpreters of 
Nebraska law indicate that this question falls be- 
tween the so-called English Rule and the modified 
American Rule. Under the former rule, the rights 
to the groundwater belong to the owner of the 
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overlying land. The latter rule holds that the 
owner of the land is entitled to appropriate subter- 
ranean waters found under his land, with the pro- 
vision that he cannot appropriate such water in 
excess of a reasonable and beneficial use upon the 
land he owns, especially if such use is injurious to 
others who have substantial rights to the water. If 
the natural underground supply is insufficient for 
all owners, each is entitled to a reasonable propor- 
tion of the whole. On May 1, 1981 the Nebraska 
Supreme Court filed an opinionin the Douglas vs 
Sporhase case. Their decision was hailed as unani- 
mous support for the view that groundwater is a 
public resource. The impact of this decision wil be 
felt beyond the borders of Nebraska. Not only may 
its conclusions be cited as legal precedent, but also 
its reasoning and even the directness of its lan- 
guage incorporated in the court’s opinion may be 
borrowed by persons in various other states. One 
effect will be to buttress conservation measures in 
Nebraska and to further sensitize irrigators to the 
interests of the public. This case has been referred 
to the US Supreme Court and is being heard under 
the heading of Sporhase and Moss vs. State of 
Nebraska, a decision is expected in the summer of 
1982. (Baker-FRC) 
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A study was made of floodplain regulation impacts 
on western Oregon residential land values, hypoth- 
esizing that the mean rates of appreciation for 
regulated lands would be significantly less than for 
similar proximate unregulated lots. Six study areas 
were used to test this hypothesis, with the finding 
that the hypothesis could be rejected in most cases. 
Where the hypothesis was acceptable, flood 
damage (rather than floodplain regulations) ap- 
peared to be the cause. The hypothesis converse 
was not uncommon: the mean appreciation rates 
for regulated land increased significantly faster 
than for unregulated control parcels. It was con- 
cluded that this probably reflects the amenity 
values of waterfront properties and the recent 
marked improved water quality of the Willamette 
River. Hence, most of the evidence of this 6-site 
study suggests that floodplain regulations have not 
had a significant negative impact on residential 
land values. Limitations to this study, carried out 
under less than ideal conditions, which restrict the 
attainment of final conclusions are discussed. 
Nonetheless, the study data illustrate that flood- 
plain regulations do not appear to play an impor- 
tant role in the assessment process. (Zielinski- 
MAXIMA) 
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LESSONS LEARNED FROM THE 
LAINGSBURG FLOOD, 

Department of Water Affairs, Forestry and Envi- 
ronment Conservation, Pretoria (South Africa). 
For primary bibliographic entry see Field 2E. 
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MANAGING FLOOD RISK: TECHNICAL UN- 
CERTAINTY IN THE NATIONAL FLOOD IN- 
SURANCE PROGRAM, 

Bracken and Baram, Boston, MA. 

M. S. Baram, and J. R. Miyares. 

Columbia Journal of Environmental Law, Vol 7, 
No 2, p 129-164, 1980. 132 Footnotes. 


Descriptors: *Flood plain management, *Insur- 
ance, *National Flood Insurance Program, *Risks, 
*Flood plain zoning, Nonstructural alternatives, 
Mapping, Surveys, Land use, Decision making, 
Federal Emergency Management Agency. 


The National Flood Insurance Program (NFIP), 
established in 1968, seeks to control the risk of 
flood damage by encouraging local government to 
control land use. Two problems, both attributable 
to technological uncertainties and changing cir- 
cumstances, have emerged under the NFIP. First, 
restudies of a community’s flood risk, etc. have 
used increasing amounts of the total study funds. 
There are no clear guidelines for determining if a 
restudy is justified. Second, new technical develop- 
ments in flood plain mapping and risk prediction 
are continually being made. It is difficult to deter- 
mine when new methods should be adopted. Res- 
tudies may be necessary because of scientific or 
technical error, the sudden availability of new data 
(such as an unprecedented flood), judicial mandate, 
or community request. This paper proposes that 
criteria be articulated to guide the Federal Emer- 
gency Management Agency (FEMA) in deciding 
when restudies should be undertaken or new study 
methods adopted. Several objective, generic crite- 
ria suggested by an FEMA contractor are present- 
ed as a basis for developing a structured system to 
decide the need for restudy. They include: exten- 
sion of study areas, revision of base data, and 
update of prior studies due to improved methods. 
(Cassar-FRC) 

W82-06073 


OFFICIAL AND FOLK FLOOD WARNING 
SYSTEMS: AN ASSESSMENT, 

National Center for Atmospheric Research, Boul- 
der, CO. 

R. Schware. 

Environmental Management, Vol 6, No 3, p 209- 
216, 1982. 4 Fig, 1 Tab, 22 Ref. 


Descriptors: *Flood protection, *Warning systems, 
West Bengal, *India, Floods, Warning systems, 
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The inadequacies of the flood warning system 
became clear recently in West Bengal, India. Some 
socioeconomic constraints on the communication 
of flood warning messages are reviewed. Percep- 
tions of, and responses by, villagers in a flood 
prone region of West Bengal to official and to folk 
flood warnings are considered. Most of the major 
flood-producing rivers originate beyond the juris- 
dictional limits of West Bengal. Thus to a large 
extent this riparian state is at the mercy of policies 
of flood control, water utilization and soil erosion 
of the neighboring states of Bihar and Assam as 
well as of Nepal, Bangladesh, Bhutan, and Sikkim. 
Flooding results from reduction in the drainage 
capacity of rivers due to excessive sedimentation, 
breaches in the Zamindari embankments, incom- 
plete construction of new embankments, lack of 
maintenance of excavated drainage channels, and 
blockage of inland stream flow by sea tides. Indi- 
vidual responses to flood warnings are conditioned 
by age, educational level, cultural background, and 
knowledge or experience of previous situations. 
Both the increasing encroachment of population 
into low and alluvial lands of the lower Damodar 
Valley and the piecemeal attempts to control 
floods in the region since independence have given 
rise to problems that affect agricultural production, 
health, and industrial development. Flood warning 
messages are not always effectively disseminated 


to flood-affected communities. At least some reap- 
praisal of the existing approach to flood warnings 
should be considered. (Baker-FRC) 
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FLOOD OF MAY 5 AND 6, 1981, MOBILE, 
ALABAMA, 

Geological Survey, Montgomery, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
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WORK MANAGEMENT STANDARDS, 

Tampa Water Dept., FL. 

D. L. Tippin, and G. M. Barron. 

Journal of the American Water Works Associ- 
ation, Vol 74, No 6, p 292-295, June, 1982. 1 Fig, 2 
Tab. 


Descriptors: *M *Water 
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supply, Water demand, Tampa, *Florida, Planning. 


The Tampa, Florida, Water Department designed 
and implemented a systems approach to manage- 
ment effectiveness in water services based on 
standards for both service levels and performance 
in order to incorporate accountability for the rela- 
tionship between service provided and dollars 
spent. Standards provide control for the work 
management system. They control the kinds and 
amounts of work performed on each activity 
through the performance standards established. By 
defining specific resources, standards allow estima- 
tion of the resources needed to complete the goals 
as outlined by the policy makers. By reporting 
work accomplished, data are accumulated for the 
next year’s budget, adherence to the current 
budget is monitored, and the utility is able to 
determine whether resources are being used effec- 
tively. Prior to the distribution division’s develop- 
ing performance standards, maintenance employ- 
ees were about 30-40% effective in their work 
performance. It is now estimated that they are 
more than 70% efficient and show continued im- 
provement. Crew size on all major crews has been 
reduced by careful analysis of the manpower needs 
for each activity, and cost savings have resulted 
from the increased production and work method 
improvements. (Baker-FRC) 
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FLOOD RISK PERCEPTIONS AND OVERDE- 
VELOPMENT IN THE FLOODPLAIN, 
Tennessee Univ., Knoxville. Dept. of Agricultural 
Economics and Rural Sociology. 

W. M. Park, and W. L. Miller. 

Water Resources Bulletin, Vol 18, No 1, p 89-94, 
February, 1982. 2 Tab, 21 Ref. 


Descriptors: *Flood plain management, *Floods, 
*Risks, Social aspects, Land development, Land 
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Flood damage, *Indiana. 


There is a long-standing hypothesis that imperfect 
information about potential flood hazard, an excep- 
tion of liberal disaster relief, and anticipation of 
future structural protection have resulted in over- 
development of the nation’s flood plains. Data for 
a case study area--Logansport, Indiana--were ana- 
lyzed using multiple regression techniques in an 
effort to investigate this hypothesis. The effect of 
the introduction of the National Flood Insurance 
Program (NFIP) on residential property values 
was investigated in order to determine whether 
flood plain residential property values were fully 
discounted for expected flood damages. The case 
study analysis showed that residential property 
values in the flood plain were less than fully dis- 
counted for the existing flooding potential prior to 
the introduction of the NFIP. Such low cost infor- 
mation as lot elevation and distance from the river 
were found to affect sale price, apparently due to 
its role in the formation of flooding potential per- 
ception. Flood plain management policy alterna- 
tives which would provide better information on 
flooding potential and eliminate the perverse in- 
centives created by the expectation of liberal disas- 
ter relief include simple zoning and actuarial insur- 
ance. Simple delineation of the 100-year flood plain 
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with zoning restrictions would involve relatively 
low implementation costs, while the development 
of actuarially accurate premiums for flood insur- 
ance would be relatively costly. In any case, the 
study results indicate that unless policy changes 
eliminating the perverse incentives of past policies 
are adopted, overdevelopment of flood plains will 
continue. (Carroll-FRC) 
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LAND USE POLICY AND WATER PROCURE- 
MENT (AGRARSTRUKTURPOLITIK UND 
WASSERGEWINNUNG), 
Bundesforschungsanstalt fuer Landeskunde und 
Raumordnung, Bonn (Germany, F.R.). 

D. Kampe. 

GWF, das Gas- un Wasserfach: Wasser/Abwasser, 
Vol 123, No 1, p 30-38, January, 1982. 4 Tab, 22 
Ref. English summary. 


Descriptors: *Water policy, *Agriculture, *Water 
management, *Resources management, Public 
policy, Hydrology, Drinking water, Water quality, 
Land use, Water resources developement, *West 
Germany. 


The conflict between drinking water procurement 
and the needs of the increasingly intensified agri- 
cultural production in West Germany are dis- 
cussed. Within the federal government there is a 
large gap between the officially proclaimed goals 
of environmental protection within agricultural 
policy and the actions of that policy. Strategies and 
instruments for agricultural land use compatible 
with water procurement are presented. These in- 
clude planning to determine the suitability of land 
for specific types of agriculture based on hydro- 
ecological mapping, field clearing to match land 
and agricultural type, the promotion of agricultural 
businesses prepared to forego intensification and 
their financial compensation in the case of lost 
revenues, the laying fallow of land, the building up 
of an advisory structure particularly for the sub- 
jects of fertilizers and pesticides, aid in marketing 
of goods produced under conditions favorable to 
water procurement, and development of a national 
price policy. All these measures should be carried 
out within the context of water priority areas 
which already exist in some regions of the country. 
However, it will be difficult to persuade the gov- 
ernment to institute such a program due to the 
lobbying power of the agricultural industry. (Gish- 
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EFFECTS OF REDUCED STREAM DIS- 
CHARGE ON FISH AND AQUATIC MaA- 
CROINVERTEBRATE POPULATIONS, 

Idaho Univ., Moscow. Coll. of Forestry, Wildlife 
and Range Sciences. 

R. G. White, J. H. Milligan, A. E. Bingham, R. A. 
Ruediger, and T. S. Vogel. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243478, 
Price codes: A13 in paper copy, AO1 in microfiche. 
Report, September, 1981. 283 p, 74 Fig, 37 Tab, 
124 Ref, 6 Append. OWRT B-045-IDA(1). 14-34- 
0001-8080. 
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nels, Hydraulic similitude, Simulation, Aquatic 
habitats, Channel flow, Channel morphology, 
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A study was made of the responses of aquatic 
insects and juvenile rainbow-steelhead trout to 
flow-related changes in habitat, and of the predic- 
tive capability of three hydraulic simulation 
models that are currently used to make instream 
flow recommendations. Tests were conducted in 
the spring, summer, and fall in two large near- 
natural artificial stream channels having run-riffle 





channel configurations: one channel was main- 
tained at constant discharge; flow in the second 
channel was reduced incrementally. Flow reduc- 
tion produced increased behavioral/catastrophic 
insect drift which increased at night and varied 
with season, degree of flow reduction, and type 
and developmental stage of aquatic insects. Flow 
reduction also resulted in decreased trout numbers 
with large test fish more affected than small fish. It 
appeared that larger trout responded primarily to 
physical habitat parameters than to a decrease in 
food availability. No single hydraulic parameter 
studied (velocity, depth, surface area, wetted pe- 
rimeter), consistently correlated with test fish re- 
sponse. Flow-related changes in cover, however, 
appeared to influence juvenile trout habitat utiliza- 
tion. The hydraulic simulation models tested gen- 
erally predicted the parameters they were designed 
for accurately, but the models varied in ease of 
calibration, application, and useful extrapolation 
range. It was found that transect placements for 
hydraulic simulation data collection in run-riffle 
channels were more important than the number of 
transects used. (Zielinski- MAXIMA) 
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CARRYING CAPACITY FOR THE ILLINOIS 
RIVER, 
Oregon State Univ., Corvallis. School of Forestry. 
B. Shelby, and R. B. Colvin. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-243510, 
Price codes: A04 in paper copy, AOI in microfiche. 
Report, June, 1981. 56 p, 12 Tab, 4 Append. 
OWRT A-999-ORE(28). 
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access, Public waters, Environmental effects, 
*Oregon, *Illinois River(Oregon). 


A total of 51 miles of the Illinois River in south- 
western Oregon has been proposed for inclusion in 
the Wild and Scenic Rivers system; this study 
focused on the use of the 29-mile wild section 
between Briggs and Nancy Creeks for wild river 
excursions. These trips last from 2-5 days, with an 
average trip size of 7 persons for private and 11 
persons for commercial groups, covering a season 
from early March to mid-June. The physical ca- 
pacity of the river is limited by available campsites; 
ecological capacity particularly concerns human 
impacts on campsite ecology; social capacity, the 
limiting factor, focuses on experience factors 
among groups. The field study measured use 
levels, encounters among parties, and selected user 
perceptions. During the mid-April to early June 
1979 study period, 50% of the days had no 
launches, and 59% of launch days were Fridays 
and Saturdays. With 1 or 2 trips launching per day, 
party encounters ranged from 0-2/day; with 3-5 
launches, encounters increased to 1-3/day. Trips 
spent an average of 1 of 7 nights (16%) within 
sight/sound of another party. It was concluded 
that camp encounters are not correlated with use 
level; competition for campsites occurs in particu- 
lar sections of the river, the location of which 
depends on the length of the trips. (Zielinski- 
MAXIMA) 
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ENVIRONMENTAL IMPACT OF UPLAND 
STREAMS ON THE OKEFENOKEE SWAMP, 
Georgia Univ., Athens. Inst. of Ecology. 

For primary bibliographic entry see Field 5B. 
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CHINA’S AGRO-ECOSYSTEM, 

Manitoba Univ., Winnipeg. Dept. of Geography. 
For primary bibliographic entry see Field 3B. 
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The Savannah River Plant is a major installation 
for the production of nuclear materials for national 
defense. Approximately 8300 cu m (22 million gal) 
of high-level radio-active waste (HLW) are cur- 
rently stored in tanks at the plant. The purpose of 
this study is to provide environmental input into 
both the selection of an appropriate strategy for 
the permanent disposal of the HLW currently 
stored at the plant and subsequent decision to 
construct and operate a Defense Waste Processing 
Facility (DWPF) at the Savannah River Plant site. 
The proposed DWPF would process the liquid 
HLW generated into a stable form for ultimate 
disposal. The HLW is composed of three compo- 
nents: an insoluble sludge 15%; a crystallized salt 
cake (60%); and a supernatant aqueous solution 
(25%). The preferred alternative for disposal of the 
HLW is geological disposal or long-term isolation 
in a mined geologic repostitory, with very deep 
hole and subseabed disposal being retained as 
backup technologies. The proposed DWPF will 
immobilize the waste into an appropriate form for 
placement in a repository. Three immobiliazation 
alternatives were analyzed in detail to show the 
possible range of environmental impacts associated 
with the construction and operation of a DWPF. 
All three immobiliaztion alternatives require the 
processing of the waste into two fractions: a high- 
level raioactivity fraction for immobilization and 
offsite geologic disposal and a partially decontami- 
nated salt fraction for solidification and disposal as 
low-level waste on the site. The preferred alterna- 
tive is the staged process alternative in which a 
facility to treat the sludge would be constructed 
first, and then a facility to treat the salt cake and 
supernatant would be constructed. (Moore-SRC) 
W82-06087 


EVALUATION OF IMPACTS ASSOCIATED 
WITH REREGULATION OF WATER LEVELS 
IN LAKE MOHAVE, 

Lake Mead Limnological Research Center, Las 
Vegas. 

J. R. Baker, and L. J. Paulson. 

Technical Report No 4, March 1980. 23 p, 8 Fig, 4 
Tab, 8 Ref. 14-06-30002218. 
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voir fisheries, * Nevada. 


The Water and Power Resources Service is con- 
sidering reregulating Lake Mohave water levels to 
increase the net power benefit from Hoover Dam. 
By generating more power during those periods 
when energy has a higher market value, more net 
monitary benefit can be derived. To optimize 
power generation from Hoover Dam, water levels 
will fluctuate from elevations of 600 to 640 ft. The 
proposed alternatives will increase the instability 
of Lake Mohave, which in turn will affect every 
component of the biota. It is reasonably certain 
that the largemouth bass fishery will decline as a 
result of the reregulated water levels. The lower 
water will also tend to reduce the total carrying 
capacity of Lake Mohave for all types of fisheries. 
Fluctuating water levels and high Hoover Dam 
discharges, during low water levels, will increase 
the instability in Lake Mohave resulting in partial 
destratification and cooler water temperatures. In- 
stability will produce changes in the plankton com- 
munities, but nuisance conditions will probably not 
occur due to increased turbulence and lower water 
temperatures. Cooler water temperatures can be 
considered a water quality problem because the 
total area in Lake Mohave available for water 
contact sports will be reduced. (Moore-SRC) 
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THE LIMNOLOGICAL STATUS OF LAKE 
MEAD AND LAKE MOHAVE UNDER PRES- 
ENT AND FUTURE POWERPLANT OPER- 
ATIONS OF HOOVER DAM, 

Lake Mead Limnological Research Center, Las 
Vegas. 

L. J. Paulson. J. R. Baker, and J. E. Deacon. 
Technical K >ort No 1, January 1980. 229 p, 70 
Fig, 27 Tab, . > Ref. 14-06-300-2218. 
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Several proposed alternatives for modifying 
Hoover Dam to increase peak-power output would 
require a peak discharge in excess of current levels 
(25-30,000 cu ft/sec). Investigations were conduct- 
ed on Lake Mead and Lake Mohave to assess the 
impacts of these power modifications on the limno- 
logy of the reservoirs. Temperature, oxygen, pH, 
conductivity, light, nitrogen, phosphorus, chloro- 
phyll-a, phytoplankton productivity, and plankton 
species composition measurements were made 
monthly at 15 reservoir stations in Lake Mead and 
5 in Lake Mohave. Nutrients were also measured 
monthly in the Colorado River at Pierce Ferry and 
below Hoover Dam and in Las Vegas Wash. Up- 
grading of existing generating units or addition of 
new units will require an increase in peak-dis- 
charge to 49,000 and 56,000 cu ft/sec and mini- 
mum flows of 2000 cu ft/sec. Alternating high and 
low discharge will cause an oscillation of the ther- 
mocline in Black Canyon, near the dam. At low 
lake elevations, warmer water will probably be 
pulled to the intake gates, increasing the tempera- 
tures of the discharge. The alternating high and 
low discharge will have the greatest impact on 
Lake Mohave. Thermal stratification will be dis- 
rupted, and the interface between river and reser- 
voir water will shift down-lake under high dis- 
charge and up-lake at low discharge. Operation of 
a pump-storage unit at Hoover Dam will require a 
peak-discharge of 76,000 cu ft/sec, periods of no 
flow and reverse flows of 25,000 cu ft/sec. Fluctu- 
ations in temperature of the river, interspersed 
with periods of no flow will create problems for 
recreational use and fisheries in Black Canyon 
between Hoover Dam and Willow Beach. (Moore- 
SRC) 
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INFLUENCE OF DREDGING AND HIGH DIS- 
CHARGE ON THE ECOLOGY OF BLACK 
CANYON, 

Lake Mead Limnological Research Center, Las 
Vegas. 

L. J. Paulson, T. G. Miller, and J. R. Baker 
Technical Report No 1, 1980. 59 p, 16 Fig, 8 Tab, 
33 Ref. 14-06-300-2218. 
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The Water and Power Resources Service is con- 
sidering dredging in Black Canyon to create a 
larger forebay to accommodate higher peak-dis- 
charges and reverse flows for proposed modifica- 
tions to Hoover Dam, such as the addition of one 
or more conventional hydroelectric generating 
units, and the addition of reversible pump-storage 
hydroelectric units. The Black Canyon area sup- 
ports a heavily utilized trout fishery and is impor- 
tant habitat for the razorback sucker and possibly 
bonytail chub. The food chain in Black Canyon is 
relatively simple and consists of a few invertebrate 
and fish species that are wholly supported by peri- 
phyton productivity occurring in the canyon. 
Dredging in the area above Ringbolt Rapids will 
significantly reduce periphyton and invertebrate 
productivity, and could reduce the trout and en- 
demic fish populations because they are wholly 
dependent on these autochthonous resources for 
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food. Higher current velocities created by in- 
creased peak-discharges could have a mre perma- 
nent impact than dredging. Siltation occurs below 
the tailrace during low discharge periods. These 
materials are flushed downstream during peak-dis- 
charge periods and scour the bottom of periphyton 
and invertebrates. If dredging is conducted, con- 
sideration should be given to disposal of dredge 
spoils (cobble and boulder size) along the river 
banks in Black Canyon, since boulder and cobble 
substrate would probably enhance productivity. 
(Moore-SRC) 
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EVALUATION OF POSSIBLE TEMPERATURE 
FLUCTUATIONS FROM PROPOSED POWER 
MODIFICATIONS OF HOOVER DAM, 

Lake Mead Limnological Research Center, Las 
Vegas. 

J. R. Baker, and L. J. Paulson. 

Technical Report No 3, March 1980, 23 p, 10 Fig, 
2 Tab, 4 Ref. 14-06-30002218. 
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Planned alternatives for increasing the generation 
capacity of Hoover Dam to help meet peak power 
demands include uprating existing units, adding 
generating units, and adding reversible pumped- 
storage hydroelectric units. The upper intake gates 
(1045 ft), with few exceptions, have not been used 
since 1954, but with the addition of generating 
units or the installation of reversible pumped-stor- 
age units, one upper gate on the Arizona Tower 
would be used in conjunction with the four lower 
gates to facilitate the higher flows. In order to 
evaluate the effects of discharge rate from the 
upper and lower gates on temperature and temper- 
ture structure in Lake Mead, Hoover Dam was 
alternately operated from the four lower gates and 
four upper gates in sonsecutive 24-hour periods 
over the daily power cycles on 18-19 August and 
22-23 August 1979. The rate of discharge had no 
obvious effect on discharge temperatures when 
either the lower or upper gates were used. The 
planned operation of using one of the upper gates 
in conjunction with the four lower gates will cause 
only a slight increase in discharge temperature. 
The cumulative effect of continual alternation of 
pumping and discharging with reversible pumped 
storage could substantially disrupt thermal stratifi- 
cation in Black Canyon and parts of Boulder Basin. 
(Moore-SRC) 

W82-06092 


ENVIRONMENTAL PROBLEMS AND GEO- 
THERMAL PERMITTING, 

Windrem, Feeney and Williams, Lakeport, CA. 
P. F. Windrem, and G. L. Marr. 

Natural Resources Lawyer, Vol 14, No 4, p 675- 
685, 1982. 1 Tab, 58 Ref. 
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This paper describes the stages of geothermal de- 
velopment, the attendant environmental hazards, 
and the jurisdictions of the various government 
agencies. Most examples of environmenta! hazards 
are drawn from the electric power production in 
the geysers of northern California. Major environ- 
mental effects of geothermal development are ob- 
served on air quality, land (soil erosion, seismic 
activity and subsidence, wildlife habitat and visual 
quality), and water quality. In California develop- 
ment occurs on private lands, federal land, federal 
mineral! reserve land, state land, and state mineral 
reserve land, each subject to different regulatory 
agencies. Geothermal development occurs in five 
stages: exploration, full field development, power 
plant construction, field operation, and field aban- 
donment. Primary threats to water quality are sedi- 
mentation of streams from soil erosion caused by 
earth work, spills of liquid wastes such as drilling 


fluids and power plant steam condensate, and well 
casing failure. The most serious incidents of water 
pollution at the geysers in California have resulted 
from spills of steam condensate into nearby 
streams, caused by condensate pond overflow, 
condensate pipeline rupture, or reinjection prob- 
lems. The pollution results from the toxicity of the 
waste water. A number of different agencies have 
jurisdiction over various aspects of the process. 
(Baker-FRC) 
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THE WHITE CLAY CREEK PROJECT: A PRO- 
TOTYPE STRATEGY FOR PROTECTING 
SMALL STREAM VALLEYS. 

Delaware Univ., 
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THE RELATIVE ABUNDANCE OF OPOSSUM 
SHRIMP, MYSIS RELICTA, IN TWIN LAKES, 
COLORADO USING A BENTHIC TRAWL, 
Colorado Div. of Wildlife, Fort Collins. 

T. P. Nesler. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-234493, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Bureau of Reclamation Report REC-ERC-82-3, 
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storage, Environmental effects, Benthos, Trawling, 
Seasonal distribution, *Colorado. 


The study of the opossum shrimp (Mysis relicta 
Loven) at Twin Lakes, Colorado, is part of an 
investigation into the potential impacts of pumped- 
storage power generation on the two lakes. Since 
1974, large and small benthic sled-type trawls have 
been used monthly to determine relative abun- 
dance of the shrimp. A comparison of the two 
trawls based on replicate sampling indicated that 
the mean shrimp density for the large trawl was 
68% of the small trawl estimate. This difference 
was not statistically significant because of a large 
sample variation. An off-bottom sampling bias af- 
fected by the speed of the trawl was determined in 
a separate study using the small trawl. Corrections 
for this potential bias in the small trawl data col- 
lected in 1977 and 1979 indicated that shrimp den- 
sities may have been underestimated by 22 to 77%. 
Comparison of mean shrimp densities for the two 
trawl sizes using corrected small trawl data 
showed the large trawl estimate to be only 42% of 
the small trawl estimate. Shrimp length frequency 
analyses concur with this difference, indicating the 
smaller, juvenile shrimp were missed by the large 
trawl because of the larger mesh size. Adjusting 
for trawl sampling efficiency and sampling bias, 
yearly shrimp densities may have ranged from 88 
to 348 shrimp/sq m in the lower lake and from 57 
to 174 shrimp/sq m in the upper lake. This sam- 
pling variability precluded all but the most general 
comparisons of Mysis densities. Monthly estimates 
of shrimp densities in each of 4 years sampled 
showed a characteristic increase from June to Sep- 
tember with declines in October and November in 
the lower lake. Over the 1974 to 1979 study period, 
seasonal mean estimates of shrimp density and indi- 
cated an increasing abundance of Mysis since 1975 
in the lower lake, and a fluctuating population in 
the upper lake. (Author’s abstract) 
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TWIN LAKES STUDIES: A CHARACTERIZA- 
TION OF THE TWIN LAKES FISHERY VIA 
CREEL CENSUS WITH AN EVALUATION OF 
POTENTIAL EFFECTS OF PUMPED-STOR- 
AGE POWER GENERATION, 

Colorado Div. of Wildlife, Fort Collins. 

T. P. Nesler. 

Bureau of Reclamation Report REC-ERC-82-4, 
November 1981. 56 p, 12 Fig, 28 Tab, 42 Ref. 


Descriptors: *Environmental effects, *Trout, 
*Lake fisheries, Twin Lakes, *Pumped storage, 
Fish populations, Sport fishing, Recreation, Fish- 
Turbidity, Water level fluctuations, *Colora- 
0. 


Creel census data are presented for the period 
December 1976 to September 1979. The creel 
census studies have resulted in estimates of season- 
al fisherman effort, harvest, and catch rates with a 
precision suitable for use in the detection of im- 
pacts from the operation of the Mt. Elbert 
Pumped-Storage Powerplant. For the 1973-79 
summer seasons, total fishermen effort estimates 
ranged from 66,677 to 89,820 man-hours on the 
lower lake and from 19,721 to 29,139 man-hours on 
the upper lake. Harvests ranged from 19,955 to 
32,496 fish on the lower lake and from 6411 to 
12,457 fish on the upper lake. Fifty-four to 56% of 
the fisherman effort and harvest occurred on 
weekends. Rainbow trout composed 94% or great- 
er of the summer harvests. For the winter seasons 
on the lower lake from 1974 to 1979, fishermen 
effort estimates ranged from 3900 to 8800 man- 
hours and harvest estimates ranged from 400 to 
1200 fish. Lake trout composed 87% or greater of 
the harvests in most winter seasons. Potential 
powerplant impacts via increased mortality to rain- 
bow trout, daily and seasonal water-level fluctu- 
ations, and shoreline turbidity may have the great- 
est negative impact upon the Twin Lakes shore 
fishery for rainbow trout. Because the estimates 
from the winter harvest, the boat fishery, and the 
monthly creel census for both shore and boat cate- 
gories are less precise, only large-scale changes in 
these components will reflect statistical signifi- 
cance. Operation of the powerplant during the 
weekends in the summer may have a greater 
impact on fishermen effort if large-scale turbidity 
or fishskills are observed. (Moore-SRC) 
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COLORADO COOPERATIVE FISHERY RE- 
SEARCH UNIT STUDIES AT TWIN LAKES, 
COLORADO: 1980 REPORT OF FINDINGS, 
Colorado Cooperative Fishery Research Unit., 
Fort Collins. 

E. P. Bergersen, and M. Maiolie. 

Bureau of Reclamation Report REC-ERC-82-8, 
December 1981, 66 p, 40 Fig, 2 Tab, 18 Ref, 1 
Append. 


Descriptors: *Environmental effects, *Water cur- 
rents, *Limnology, *Trout, *Water level fluctu- 
ations, *Shrimp, *Suspended sediments, *Twin 
Lakes, *Pumped storage, Monitoring, Water circu- 
lation, Spawning, Fish eggs, Eutrophication, Vege- 
tation, Productivity. 


The objectives of these studies were to gather 
baseline data on the Twin Lakes system during the 
preoperational phase of the Mt. Elbert Pumped 
Storage Powerplant, and to develop aquatic envi- 
ronmental monitoring techniques suitable for use 
during post-construction operating periods. Natu- 
ral, seasonal patterns in surface and bottom cur- 
rents were characterized and documented in the 
two-lake system, to allow detection of changes in 
current patterns produced by the powerplant. Sus- 
pected shoreline spawning habitats were searched 
for lake trout eggs to a depth of 1.5 m in 1979 and 
1980. Results indicate that it is unlikely that lake 
trout in Twin Lakes spawn in water less than 1.5 m 
deep, and thus the expected daily water fluctuation 
of 0.7 to 1.1 m should not result in the exposure of 
lake trout eggs. A photographic method of estimat- 
ing Mysis shrimp populations was developed. 
Shrimp are at least 2.4 times as abundant in Twin 
Lakes as previously thought, with densities in the 
vicinity of the powerplant as high as 232 shrimp/sq 
m. Both sediment traps and inflow/outflow sus- 
pended sediment sampling were used to estimate 
sedimentation rates in Twin Lakes. Estimates from 
these two methods differ greatly. The best time to 
monitor impacts on sediment movement and depo- 
sition would be during the winter months. Poten- 
tial input to the energy budget from inundated 
terrestrial vegetation was estimated to be over four 
times the average annual primary productivity of 
the system. (Moore-SRC) 
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ENVIRONMENTAL ASSESSMENT; 
THERMAL DIRECT HEAT 
MARLIN TEXAS, 

Department of Energy, Washington, DC. 


GEO- 
PROJECT; 





Available from the National Technical Information 
Service, Springfield, VA 22161 as DOE/EA-0117, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report DOE/EA-0117, August 1980. 68 p, 11 Fig, 
14 Tab, 10 Ref, 2 Append. 


Descriptors: *Geothermal resources, *Environ- 
mental effects, *Wastewater disposal, *Brazos 
River, Wells, Water quality, Groundwater pollu- 
tion, Water pollution sources, Thermal pollution. 


The project construction activities consist of well 
drilling, pipeline construction, heating system 
modification, and fluid disposal provision for the 
Torbett-Hutchings-Smith Memorial Hospital to 
provide an environmentally acceptable, operation- 
al geothermal space heating and hot water system. 
It was necessary to drill one supply well in order 
to confirm the reservoir and to obtain fluids for 
analysis in order to assess the environmental effects 
of fluid disposal. Fluid from operation will be 
disposed of by discharging it directly into existing 
street drains, which will carry the fluid to Park 
Lake and eventually the Brazos River. The spent 
fluids will be discharged at approximately 50 C 
and at a maximum of 13 I/s. It is anticipated that 
because of the utilitarian nature of the City Park 
Lake, Bean Branch and McCullough Slough; the 
long-term public use and acceptance of Marlin 
geothermal waters for bathing and drinking pur- 
poses; and the fact that these bodies of water are 
not used for irrigation, the geothermal discharge 
will not require pretreatment. No significant ef- 
fects on water quality in the project area are 
expected during operation. At minimum flow rate 
for the Brazos River, the maximum discharge of 
geothermal water (25 1/s) will increase the river’s 
flow by only 0.26%. The possibility of contamina- 
tion of aquifers will be minimized through careful 
design and construction of the well. Depletion or 
subsidence problems are not likely to occur. The 
proposed drilling site is in a developed urban area, 
so no disturbance of natural vegetation or wildlife 
habitat will occur. (Moore-SRC) 

W82-06404 


ENVIRONMENTAL ASSESSMENTAL, GEO- 
THERMAL ENERGY, HEBER GEOTHERMAL 
BINARY-CYCLE DEMONSTRATION  PRO- 
JECT; IMPERIAL COUNTY, CALIFORNIA. 
Department of Energy, Washington, DC. Div. of 
Geothermal Energy. r 
Report DOE/EA-119, October 1980. 314 p, 25 
Fig, 18 Tab, 173 Ref, 9 Append. 


Descriptors: *Geothermal power, *Environmental 
effects, *Cooling water, ‘*Injection wells, 
Wastewater disposal, Irrigation-return flow, 
Powerplants, Water use, Effluents, Salt drift, Ther- 
mal pollution, Irrigation water, Blowdown. 


The power plant will utilize a simple binary con- 
version process consisting of three fluid loops: a 
geothermal fluid loop, a hydrocarbon working 
fluid loop, and a cooling water loop. The geother- 
mal well field will consist of a production island 
with 13 production wells and an injection island 
with 7 injection wells. A mechanical draft cooling 
tower using approximately 8.8 cu m/s of cooling 
water will be utilized. Approximately 0.22 cu m/s 
of make-up water is required by the project. Water 
for the first five years of operation will be Colora- 
do River irrigation water obtained from the Impe- 
rial Irrigation District. After the initial five years 
of operation, water will be obtained from the New 
River, irrigation return flows, or both. The geo- 
thermal resource to be developed is located at a 
depth of 610 m to 3048 m. The available resource 
is estimated to be 17 cu km at temperatures ranging 
from 165 C to 182 C. The principal effluents are 
salt drift and blowdown released from the cooling 
tower. Geological impacts resulting from the pro- 
ject are gradual reservoir depletion, and displace- 
ment of prime farmland soils. Hydrological im- 
pacts result from water depletion, effluent dis- 
charge, and thermal enrichment. These impacts 
will be mitigated by compliance with California 
Regional Water Quality Control Board permit re- 
quirements. (Moore-SRC) 
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WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


GOWANUS CREEK CHANNEL; BROOKLYN, 
NEW YORK; REVIEW OF REPORTS 
(SURVEY); MAIN REPORT AND ENVIRON- 
MENTAL IMPACT STATEMENT. 

Army Corps of Engineers, New York. 

Report, September 1981. 81 p, 6 Fig, 10 Tab, 25 
Ref. 


Descriptors: *Dredging, *Channel improvement, 
*Waterways, *Environmental impact statement, 
Oil spills, Turbidity, Estuaries, Environmental ef- 
fects, Sediments, Fish migration, Water quality, 
Water pollution control, *New York, Gowanus 
Creek Channel. 


The 30 ft mean low water existing Federal naviga- 
tion channels in Gowanus Creek, Brooklyn, New 
York, are not deep enough to allow present deep 
draft and other large ocean-going vessels to use 
them in a fully loaded condition. The recommend- 
ed plan consists of deepening the channels to 35 ft 
below mean low water. Additional dredging from 
35 to 40 ft may be accomplished at non-Federal 
cost. All material would be disposed of in a sani- 
tary land fill in Fresh Kills, Staten Island. The 
dredging will significantly reduce present naviga- 
tion problems in this waterway, with minimal ad- 
verse environmental impact and an overall net 
improvement due to removal of polluted bottom 
sediments from the aquatic environment. It will 
also reduce the occurrence of oil spills by reducing 
the lightering of petroleum products. Since 
Gowanus Creek Channel is impoverished in aquat- 
ic and benthic life, and because the surrounding 
area is devoted to shipping and industrial activities, 
the environmental impact of dredging will be mini- 
mal. An increase in turbidity in Gowanus Bay may 
marginally interfere with fish migrations. The 
impact of dredging on the Hudson fishery will be 
reduced if dredging activities are limited to the late 
autumn or early winter. Indications are that there 
will be no change in the tidal dynamics of the 
creek. (Moore-SRC) 
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HABITAT RECOVERY IN THE NORTH FORK 
OF THE TETON RIVER. 

Soil Conservation Service, Boise, ID. 

Report, March 1982. 98 p, 23 Fig, 14 p, 34 Ref, 2 
Append. 


Descriptors: *Channeling, *Stream_ stabilization, 
*Environmental effects, *Flood damage, *Aquatic 
habitats, Invertebrates, Dam failure, Species diver- 
sity, Irrigation water, Trout, Productivity, *Idaho, 
Teton River. 


Teton Dam collapsed on June 5, 1976, while it was 
being filled for the first time. The North Fork of 
the Teton River was badly damaged by the flood- 
ing. In August 1976, water was diverted from the 
North Fork to facilitate the clean-up operation and 
restore its capacity for carrying flood flows. The 
stream-bed remained dry until mid-December 
when the temporary diversion dam was removed. 
A study was initiated to determine the effect of the 
Teton Dam flood and subsequent channel dewater- 
ing and channelization on the North Fork. Four 
stations in the North Fork were established as 
routine sample locations, plus one station in the 
main river. Examination of the data on total num- 
bers of benthic invertebrates indicates that at least 
some parts of the North Fork have recovered. Its 
failure to do so at one station is due to excessive 
withdrawal for irrigation and not to factors associ- 
ated with the flood. Data on the number of taxa 
suggested that only one station on the North Fork 
had fully recovered in terms of richness and that 
the other stations support 8 to 26 taxa fewer than 
would be expected. Values for richness and diver- 
sity did not peak until the second year at the 
downstream stations. There are steps which could 
have been taken as a part of the channel rehabilita- 
tion project which would have enhanced the rate 
of recovery and level of productivity. Failure to 
do so has prevented recovery of this portion of the 
river even three years later, and the attainment of 
its full potential as a productive trout stream. 
(Moore-SRC) 
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REREGULATION ON AN INTERNATIONAL 
RIVER--A CASE STUDY, 

Department of the Environment, Dartmouth 
(Nova Scotia). Inland Waters Directorate. 

J. E. Peters, and L. J. Bergen. 

Journal of the Water Resources Planning and Man- 
agement Division, Proceedings of the American 
Society of Civil Engineers, Vol 108, No WR2, p 
217-233, June, 1982. 4 Fig, 8 Tab, 4 Ref. 


Descriptors: *Reservoir operation, *Environmen- 
tal effects, *Hydroelectric plants, Reservoir re- 
leases, St. Croix River, New Brunswick, Maine, 
Water supply, Rivers, Water use, Shores, Erosion, 
International Joint Commission, Spednic Lake, 
Flow regulation, Water level fluctuations, Fish, 
Wildlife, Attitudes, Public opinion, Model studies, 
Georgia Pacific Corporation, Vanceboro Dam. 


The St. Croix River, which straddles the interna- 
tional border between Maine and New Brunswick, 
was the scene of water use conflicts in the early 
1970’s. Residents and camp owners on Spednic 
Lake complained about adverse effects of hydro- 
power practices on recreation, water supplies, and 
shorefront properties. Among the problems cited 
were wrecking of boats on boulders during low 
water, reduction in fish numbers, poor access to 
the lake during low water periods, serious bank 
erosion, debris accumulation, dry wells in summer, 
and unreliable flows downstream of the dam. The 
International Joint Commission initiated studies to 
determine the effects of changes in the level of 
Spednic Lake and the flow fluctuations immediate- 
ly downstream of the lake’s impoundment, Vance- 
boro Dam. The system is operated by the Georgia 
Pacific Corporation for hydroelectric power pro- 
duction. The study included a public attitude 
survey, modeling of alternative operating proce- 
dures, and an independent study by the Georgia 
Pacific Corporation’s consultants. A new operating 
procedure based on a rule curve was agreed upon. 
This guarantees certain minimum flows and lake 
levels near to the desirable summer level of 378.5 
ft. Provisions were made to store sufficient water 
to compensate for a loss of capacity in a thermal 
plant in the system. The new operating procedure 
produces more favorable summer water levels in 
the lake and higher streamflows for water quality 
and fish. No major complaints from the public of 
government agencies have been received since the 
new operating policy has been instituted. (Cassar- 
FRC) 
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THE LANDSCAPE OF RUTLAND WATER, 

S. Crowe. 

Hydrobiologia, Vol 88, No 1-2, p 43-46, March, 
1982. 


Descriptors: *Reservoir, *Water supply, *Land 
management, *Design criteria, *Planting manage- 
ment, Drawdown, Land use, Zoning, Land re- 
sources, Forest management, Forest watersheds, 
Recreation, Wilderness areas, Water sports, Rut- 
land Water, England. 


Landscape problems encountered at Rutland 
Water included reconciliation of the reservoir and 
its works with the rural surroundings, siting and 
treatment of all ancillary works, mitigation of ex- 
posure of shore line by drawdown, provision of 
opportunities for recreation without damage to the 
environment, and nature conservation. The means 
adopted to solve these problems were forward 
planning, consultation with all interests concerned, 
extensive planting of native species, and arrange- 
mens for appropriate maintenance. The landscap- 
ing process began with an extensive survey of the 
character of the site. Fortunately, reservoir topog- 
raphy resulted in a diversified shape of acceptable 
scale. Special attention was paid to avoiding incon- 
gruities caused by drawdown, and long dam, the 
pumphouses, and the canalized stream below the 
dam. To minimize time and cost of maintenance, 
most of the perimeter land is either grazed by 
sheep or maintained as woodland. (Titus-FRC) 
W82-06478 


POWER PLANT SITING, 





Field 6—WATER RESOURCES PLANNING 


Group 6G—Ecologic Impact Of Water Development 


Ebasco Services Inc., Greensboro, NC. 

N. R. Tilford. 

Bulletin of the Association of Engineering Geolo- 
gists, Vol 19 No 2, p 187-196, 1982. 4 Tab. 


Descriptors: *Site selection, *Powerplants, *Deci- 
sion making, Nuclear powerplants, Hydroelectric 
plants, Electric powerplants, Water use, Water re- 
quirement, Thermal pollution, Environmental ef- 
fects, Pumped storage, Water pollution effects, 
Reservoirs, Cooling water, Land use, Flood fore- 
casting, Aquatic life, Licenses, Dams. 


Water is the main requisite involved in siting any 
powerplant, hydroelectric, nuclear, or fossil- 
fueled. The ideal hydroelectric plant is located 
close to consumers in a high narrow gorge imme- 
diately downstream from a large valley. The best 
rock formations are massive, strong, and imperme- 
able. Pumped storage facilities should meet the 
same requirements as the primary reservoir, but 
the effects of the daily or weekly filling and drain- 
ing cycle must be considered. Cooling water is 
important in fossil-fueled electric plants, particular- 
ly coal-fired plants. For example, a 600 MW coal- 
fired plant uses 20 cu ft of water per sec. This 
water is returned to the biosphere at temperatures 
8-15 F above ambient intake temperatures, possibly 
causing unfavorable environmental effects. Other 
siting factors for a coal-fired plant are transmission 
distance, fuel handling facilities, and waste disposal 
space. A method for siting electric plants is intro- 
duced. This is based on a series of criteria: exclu- 
sion criteria, avoidance criteria, and prefeence cri- 
teria, which can be applied to any geographical 
area. The system is weighted to help quantify the 
many subjective decisions. The procedure is illus- 
trated in an evaluation of a nuclear power plant 
site. Candidate sites are graded on a scale of 100 
with respect to engineering cost related items, nu- 
clear licensing considerations, and environmental 
considerations. Among the water-related factors in 
the nuclear licensing category are meteorology, 
relative weight, 10% of total; hydrology, 10%; and 
depth to groundwater (a consideration under geol- 
ogy and seismology), 60%. Environmental consid- 
erations include aquatic ecology, relative weight, 
35%; terrestrial ecology, 15%; ocean hydrogyna- 
mics, 35% (including heat dispersion capability of 
a water body and recirculating potential), and 
fresh water use, 15%. A numerical score derived 
for each site allows easy ranking of possible sites. 
(Cassar-FRC) 
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AN ASSESSMENT OF STREAMFLOW, WATER 
QUALITY, AND THE EFFECTS OF CON- 
STRUCTING AN IMPOUNDMENT ON 
BRIDGE CREEK AT AUGUSTA, WISCONSIN, 
Geological Survey, MS. Water Resources Div. 
For primary bibliographic entry see Field 2E. 
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EFFECTS OF A DAM AND SEWAGE OUT- 
FLOW ON A_ SMALL OLIGOTROPHIC 
STREAM IN THE SOUTHERN APPALA- 
CHIANS, 

Southeastern Forest Experiment Station, Ashe- 
ville, NC. 

For primary bibliographic entry see Field 5C. 
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COLORADO RIVER ENHANCED SNOWPACK 
TEST ENVIRONMENTAL ASSESSMENT AND 
DESIGN PHASE FINDING OF NO SIGNIFI- 
CANT IMPACT, 

Bureau of Reclamation, Denver, CO. Div. of At- 
mospheric Resources Research. 

E. R. Harris. 

Report, April, 1981. 39 p, 1 Fig, 18 Ref. 


Descriptors: *Cloud seeding, *Snowpack, *Envi- 
ronmental effects, *Water yield improvement, 
*Colorado River Basin, Orographic precipitation, 
Weather modification, Water resource develop- 
ment, Streamflow, Runoff, Flood control. 


The action proposed is to seed winter storm clouds 
in the Rocky Mountains of the Colorado River 
Basin to increase snowpack, runoff, and stream- 


flow, thereby providing increased water yield to 
help meet future resource demands. Proposed al- 
ternatives include: no action: a 10-year program, 
with an initial 5-year phase for tests in two subba- 
sins followed by a 5-year randomized seeding pro- 
gram; an 8-year program in which the initial phase 
is reduced to 3 years; and a 6-year program with a 
2-year initial phase followed by a 4-year second 
phase. In each of the cloud seeding options, the 
initial phase involves installation of meteorological 
and hydrological observation and data collection 
networks. Seeding opportunity, climatological 
studies, seeding mode studies, and ground-based 
seeding studies would be included in the initial 
phase for the 10-year and 8-year options. No sig- 
nificant impact is expected from the initial phase. 
Each of the three cloud seeding options includes a 
second, randomized demonstration phase. An 
operational winter cloud seeding program could 
result in a 10 to 15% percipitation increase. Ava- 
lanche conditions and flood hazards will be includ- 
ed in suspension criteria for this project. It is 
expected that the use of seeding agents in this 
precipitation management research will have no 
environmental impact. A Finding of No Significant 
Impact for the Design Phase of the Colorado 
River Enhanced Snowpack Test is included. 
(Moore-SRC) 

W82-06967 


ECOLOGICAL PRINCIPLES OF THE CRE- 
ATION OF AN OPTIMAL WATER REGIME IN 
THE VOLGA DELTA AND NORTH CASPIAN 
SEA, 

Akademiya Nauk SSSR, Moscow. Inst. Vodnykh 
Problem. 

A. P. Musatov, G. F. Krasnozhon, and E. A. 
Fedoseev. 

Water Resources, Vol 8, No 4, p 341-354, July/ 
August, 1981. 5 Fig, 4 Tab, 33 Ref. Translated 
from Vodnye Resursy, No 4, p 21-37, July/ 
August, 1981. 


Descriptors: *Water management, *Fish manage- 
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Delta, North Caspian Sea, Fisheries, Deltas, Spaw- 
ing, Water distribution, River flow, Salinity, 
Runoff, Productivity, Sturgeon, Fish passages, 
Canals, Aquatic habits, Reservoir releases, Estuar- 
ine environment, Estuaries, *USSR, Environmen- 
tal effects, Flow control, Water resources develop- 
ment. 


The North Caspian Sea and the Volga, Ural, and 
Terek basins should be considered as a single 
biome for the purposes of water management, ac- 
cording to a review of published data. Factors 
affecting fish reproduction and growth and allow- 
ing water regimes to achieve optimum develop- 
ment of fisheries are discussed. In the Volga delta 
the regulation of river runoff has changed the 
location and character of the fish spawning 
grounds, has caused the dates of the maximum and 
the end of the flood cycle to occur significantly 
earlier, has lowered the temperature of runoff, and 
has significantly decreased the abundance of fish 
caught in the region. In the North Caspian Sea 
salinity regimes are affected by river regulation. 
Productivity of the deep zones increases during 
wet years, and productivity in the shallow zone 
increases during dry years. Proper operation of the 
water distributor at the apex of the Volga delta is 
suggested for regulating the ecosystems in this 
region. This would increase freshening of the 
North Caspian waters and preserve the habitat for 
the brackish water complex of fish. Although oper- 
ating the distributor disturbs the sturgeon migra- 
tion, the author feels that these problems can be 
solved by fish passages, large scale transportation 
of spawners upstream, and changing the balance of 
releases between eastern and western parts of the 
Caspian. River regulation has also changed the 
physical nature of the Volga delta and lowered the 
level of the Caspian Sea. The number of distribu- 
tary channels has doubled since 1912, reducing 
current velocity, increasing siltation and shoaling, 
salinizing the estuarine nearshore zone, and de- 
stroying connections between the sea and some 
fishways. Specific suggestions for improving the 
flow to the eastern fishways of the Volga are 
given. These include construction of additional 
canals. (Cassar-FRC) 

W82-06985 


7. RESOURCES DATA 


7A. Network Design 


LEAK LOCATION ENTERS COMPUTER AGE, 
New York City Dept. of Environmental Protec- 
tion, Bureau of Water Supply. 

D. S. Greeley. 

American City and County, Vol 97, No 5, p 14, 17, 
18, May, 1982. 3 Fig. 


Descriptors: *Water conservation, *Leakage, 
Water loss, *New York City, Measuring instru- 
ments, Water distribution. 


With drought conditions facing New York, the 
city turned to the use of a computerized leak 
detection patrol to stop wastage of valuable water. 
After it had been in use for one year, the method 
had located some 43 mgd in leaks. When the first 
mobile leak detection van arrived in December of 
1980 the manufacturer provided an intensive class- 
room training session to familiarize the laborers 
with the New York City water supply system, 
fundamentals of leak detection, and the principle 
behind the leak location system. The equipment 
provided so useful that three more leak detection 
vans were purchased in June of 1981 as the 
drought conditions intensified. The leak detection 
unit is about the size of a portable radio and allows 
a surveyor to listen to live valves, hydrant valves, 
and service lines along a water main. When a leak 
noise is picked up, the surveyor brackets the leak 
by identifying the points of maximum noise on the 
main. He then marks the distribution system map 
and continues surveying. The maps of each survey- 
or are referred to a follow-up crew in a leak 
detection van which wires the transducer connec- 
tions into the console inside the van. By use of a 
microprocessor and oscilloscope and knowing the 
diameter of the water main the operator in the van 
can pinpoint the precise location of the leak. The 
savings of 43 mgd represented more than 500 leaks. 
(Baker-FRC) 
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WATER-QUALITY ASSESSMENT OF CACHE 
CREEK, YOLO, LAKE, AND COLUSA COUN- 
TIES, CALIFORNIA, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

S. K. Sorenson, and A. L. Elliott. 

Geological Survey Open-File Report 81-677 
(WRI), July 1981. 41 p, 14 Fig, 1 Plate, 2 Tab, 34 
Ref. 


Descriptors: *Water quality, *Water quality stand- 
ards, *Data collections, *Water supply, Water use, 
Surface water, Streamflow, Suspended sediments, 
Sampling, Monitoring, Sites, Dissolved oxygen, 
Pesticides, Potential water supply, *California, 
Cache Creek, Clear Lake, Yolo Bypass. 


Cache Creek and its tributaries from Clear Lake to 
Yolo Bypass have been the subject of quality and 
quantity of water studies by several governmental 
agencies since the early 1900’s. Water-quality data 
from these studies showed that water in the basin is 
of good quality for most of the beneficial uses 
defined by the California State Water Resources 
Control Board. Concentrations of dissolved con- 
stituents are substantially higher in the water in the 
two largest tributaries than in Cache Creek. Sea- 
sonal variations in dissolved constituents are also 
greater in the tributaries than in Cache Creek. 
Clear Lake has a major effect on water quality, 
resulting in little seasonal fluctuation in water qual- 
ity in Cache Creek. Excessive voron and suspend- 
ed-sediment concentrations are the greatest water- 
quality problems, according to existing data. Both 
of these problems are from natural sources. Water- 
quality monitoring is presently being conducted 
monthly at four sites by the California Department 
of Water Resurces and at several other sites by 
other agencies. Modifications in current monitor- 
ing are proposed to gain further information on 
diel dissolved-oxygen cycles, pesticides, and bio- 





logical constituents that may adversely affect bene- 
ficial uses. (USGS) 
W82-06130 


THE BENEFITS OF PRE-OPERATIONAL BA- 
SELINE AQUATIC BIOLOGY STUDIES, 
CH2M/Hill, Atlanta, GA. 

For primary bibliographic entry see Field 5A. 
W82-06235 


DEVELOPMENT OF AN ENVIRONMENTAL 
GEOLOGY DATA BASE FOR LAND USE 
PLANNING, 

Missouri Univ., Kansas City. Dept. of Geosci- 
ences. 

For primary bibliographic entry see Field 6A. 
W82-06552 


THE PRACTICAL HANDLING 
QUALITY MONITORING DATA, 
Department of the Environment, Reading (Eng- 
land). Water Data Unit, 

For primary bibliographic entry see Field 7C. 
W82-06591 


OF WATER 


DATA FROM GEOTHERMAL TEST WELLS 
NEAR MOUNT HOOD, OREGON, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

J. H. Robison, L. S. Forcella, and M. W. Gannett. 
Open-File Report 81-1002, 1981. 24 p, 3 Fig, 1 
Tab. 


Descriptors: *Data collections, *Geothermal stud- 
ies, *Test wells, *Drillers logs, Temperature, 
*Oregon, Mount Hood. 


This report includes well specifications, drillers’ 
logs, and temperature logs of geothermal test wells 
drilled at 7 sites near Mt. Hood, Oreg. The wells 
were drilled in 1979 and 1980 under contract to the 
U.S. Geological Survey. The project, funded by 
the U.S. Department of Energy, was part of an 
interagency effort to determine the geothermal 
potential of Mt. Hood. The agencies involved 
were, U.S. Department of Energy, U.S. Forest 
Service, U.S. Geological Survey, and Oregon De- 
partment of Geology and Mineral Industries. 
(USGS) 

W82-06950 
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LIQUID LEVEL INTERFEROMETER, 

Arizona Univ., Tucson. Optical Sciences Center. 
S. F. Jacobs, and J. G. Small. 

Applied Optics, Vol 20, No 20, p 3508-3513, Octo- 
ber, 1981. 10 Fig, 6 Ref. OWRT A-091-ARIZ(2). 


Descriptors: *Interferometry, *Water level record- 
ers, *Water level fluctuations, *Evaporation rate, 
*Measuring instruments, Lasers, Water level, 
Water loss, Reservoirs, Design criteria, Sensors, 
Reservoir evaporation, Field tests, On-site tests, 
Ponds. 


An inexpensive field instrument was designed and 
constructed to measure changes in water levels, 
appropriate to ponds and reservoirs, to an accura- 
cy of lambda/8. A novel magnetic suspension is 
used to position the floating retroreflector of the 
laser interferometer. Direction-sensing is achieved 
by dual optical channels phased near quadrature by 
means of an absorbing beam-splitter. Field meas- 
urements were made for an open pond having a 
surface area of about 600 sq. m. A typical record- 
ing of evaporation over a 36-hour period is shown, 
including the detection of a brief period of precipi- 
tation. Using an electric fan blowing across 0.1 sq. 
m of water in a laboratory test, an evaporation rate 
in the order of one micron/minute was measured. 
By measuring the slopes of a 4-day recording, a 
record of evaporation rate was determined as a 
function of time of day: in addition to the expected 
midday peak, reproducible peaks (possibly due to 
morning and evening winds) were observed in the 
morning and evening. The laser was an inexpen- 


sive He-Ne laser which produces multiple longitu- 
dinal modes which reduce fringe contrast for large 
unequal paths of the interferometers arms. The 
instrument achieves 0.08 micron sensitivity despite 
moderate water turbulence, possesses directional 
sensing, and includes a measurement of its own 
temperature for thermal expansion correction. 
(Zielinski-MAXIMA) 

W82-05929 


EVALUATING NEAR-SURFACE SOIL MOIS- 
TURE USING HEAT CAPACITY MAPPING 
MISSION DATA, 

Texas A and M Univ., College Station. Remote 
Sensing Center. 

J. L. Heilman, and D. G. Moore. 

Remote Sensing of Environment, Vol 12, No 2, p 
117-121, 1982. 1 Fig, 3 Tab, 11 Ref. 


Descriptors: *Remote sensing, *Soil water, *Soil 
temperature, Satellite technology, Heat Capacity 
Mapping Mission, Mapping, Vegetation effects, 
Soil types, Land use. 


Heat Capacity Mapping Mission (HCMM) data 
were analyzed to determine their suitability for 
estimating near-surface soil moisture in a complex 
agricultural landscape with several soil types and 
crop types. The area monitored was a 8 x 24 km 
section of the Big Sioux River Basin, South 
Dakota. The HCMM radiometric temperatures did 
not correlate with soil water content for the four 
dates analyzed (June 5, July 13, August 8, and 
September 4, 1978). There was a mixture of land 
uses and soil covers within each pixel. However, 
when soil surface temperatures were empirically 
estimated from HCMM temperatures and percent- 
age cover of each pixel, a highly significant corre- 
lation was obtained between estimated soil tem- 
perature and near surface soil water content. 
(Cassar-FRC) 

W82-05956 


A MOISTURE ANALYSIS PROCEDURE UTI- 
LIZING SURFACE AND SATELLITE DATA, 
Pennsylvania State Univ., University Park. Dept, 
of Meteorology. 

For primary bibliographic entry see Field 2B. 
W82-06212 


TROPICAL CYCLONE RAINFALL CHARAC- 
TERISTICS AS DETERMINED FROM A SAT- 
ELLITE PASSIVE MICROWAVE RADIOME- 
, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 2B. 
W82-06214 


PORTABLE WATER ELEVATION MEASUR- 
ING GAGE, 

Bureau of Reclamation, Denver, CO., Engineering 
and Research Center. 

M. Gutierrez. 

Report GR-81-14, September 1981. 31 p, 8 Fig, 3 
Tab, 10 Ref. 


Descriptors: *Monitoring, *Groundwater level, 
*Water measurement, *Groundwater availability, 
*Well discharge, Salinity, Water level, Well cas- 
ings, Recharge, Permeability. 


One of the initial activities usually undertaken in 
ground-water investigations is an inventory of ex- 
isting ground water availability and collection of 
water in wells. A portable system was developed 
for continuously monitoring the water elevation in 
wells by measuring the capacitance of an insulated 
wire placed in the water. The gage provides con- 
tinuous readout, fast response to water elevation 
changes, and insensitivity to internal pressures. 
There is no effect on readings because of cascading 
water action. The gage can be initialized to read 
zero at various water elevations, and readings are 
not affected by water salinity. Results from a limit- 
ed amount of testing indicate the feasibility of the 
measuring gage. The well under test had flaws in 
the well casing, and these irregularities of the well 
casing are shown in the test results. The detection 
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of these irregularities led to speculation on other 
possible applications for the measuring gage in soil 
permeability testing and in detection of fractures in 
concrete and rock. Three methods for ground- 
water measurement are possible using this instru- 
ment: measurement of well discharge by water 
withdrawal or by disperson using air pressure in 
the well casing; measurement of the recharge rate 
after withdrawal of water; and measurement of the 
water elevation of normal conditions. (Moore- 
SRC) 

W82-06396 


A RAIN ATTENUATION MODEL FOR THE 
SIRIO-SHF EXPERIMENT, 

Centro Studi Telecommunicazioni Spaziali e Poli- 
tecnico, Milan (Italy). 

G. Drufuca, and G. Macchiarella. 
Atmosphere-Ocean, Vol 20, No 1, p 69-75, 1982. 4 
Fig, 12 Ref. 


Descriptors: *Remote sensing, *Rainfall rate, 
*Rainfall intensity, Precipitation intensity, Spina 
d’Adda, Italy, Radar, *SIRIO-SHF experiment, 
Model studies, Rain attenuation, Storms. 


A model of rain attenuation, a bidimensional ver- 
sion of the snythetic storm technique, was devel- 
oped and successfully tested by comparing the 
attenuation probability distribution from a year of 
measurements at 11.6 GHz and 32 degree elevation 
angle at the Spino d-Adda, Italy, receiving station 
with the rainfall rates measured at that station. 
Two different vertical rain profiles (rectangular 
and trapezoidal) reproduced the attenuation statis- 
tics, but each showed a different dependence on 
elevation angle, depicted on a graph for elevation 
angles from 5 to 45 degrees. Both models predicted 
lower attenuation than did the cosecant law for 
small elevation angles and higher attenuation for 
elevations above 30 degrees, particularly for the 
trapezoid model. (Cassar-FRC) 

W82-06530 


THE OUTLOOK FOR PRECIPITATION MEAS- 
UREMENTS FROM SPACE, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
D. Atlas, J. Eckerman, R. Meneghini, and R. K. 
Moore. 

Atmosphere-Ocean, Vol 20, No 1, p 50-61, 1982. 2 
Fig, 21 Ref. 


Descriptors: *Remote sensing, *Rainfall, *Measur- 
ing instruments, Radar, Precipitation, Storms, Mi- 
crowaves, Infrared imagery, Meteorology, Radio- 
metry, Sampling. 


The visible/infrared techniques, microwave radio- 
metry, and radar can help in obtaining useful pre- 
cipitation measurements from space. No single in- 
strument or method currently satisfies the two 
requirements: adequate spatial and temporal sam- 
pling of the storm and sufficient accuracy in pre- 
cipitation intensity estimates. The visible/infrared 
instruments provide good temporal sampling and 
rain area depiction. Microwave obtains quantita- 
tive rainfall estimates. Radar can overcome the 
inadequacies of microwave radiometric meas- 
urements over land. The accuracy, dynamic size, 
and system implementation of several radar meth- 
ods are discussed: modified altimeter (simplest, 
least costly, but restricted to nadir measurements), 
short wavelength scanning radar (can scan cross- 
track to provide a swath measurement), surface 
target attenuation radar or STAR (variations in- 
clude the surface comparison and the frequency 
agility methods), and the adaptive pointing beam. 
A hybrid approach that combines the surface refer- 
ence technique (STAR), the frequency agility 
system, the short wavelength reflecting schemes, 
the adaptive pointing approach, and microwave 
radiometry may be a starting point in development 
of a suitable system. (Cassar-FRC) 

W82-06531 


TWO TECHNIQUES FOR LOCATING AND 
SAMPLING BROWN TROUT MICROHABITAT 
UNDER COMPLETE ICE COVER, 
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Wyoming Univ., Laramie. Water Resources Re- 
search Inst. 

D. L. Wichers, T. A. Wesche, L. S. Johnson, and 
J. A. Gore. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256777, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Water Resources Series Report No 83, May 1982. 
48 p, 7 Fig, 2 Tab, 25 Ref. OWRT B-038-WYO(3), 
14-34-0001-8 130. 


Descriptors: *Trout, *Aquatic habitats, *Fish mi- 
gration, *Telemetry, Radiometry, Radioisotopes, 
Radioactivity, Radioactivity techniques, Antimo- 
ny, Microenvironment, Wildlife habitats, Environ- 
ment, Fish behavior, Fish populations, Remote 
sensing, Sensors, Ice cover. 


Two techniques were devised and evaluated for 
locating and sampling instream brown trout micro- 
habitat under complete ice cover conditions. Ra- 
diotelemetry (RT) using  surgically-implanted 
transmitters (SIT) was superior to implantation of 
radioisotope (antimony-124) capsules for tracking 
under-ice movements and locating microhabitat lo- 
cations. The wax-acrylic coated transmitters (15- 
20g) were about 2.2 inches long, and had a life- 
span estimated at 6 months. Fish could be located/ 
tracked by a receiver by walking on the ice or by 
flying at 500-1000 feet above the ice. The advan- 
tages of the RT method were that the use of SIT 
does not present a potentially hazardous situation, 
that locating implanted fish by RT is unimpaired 
by severe weather, and that signals could be sensed 
up to 200 m and were unaffected by water depth, 
ice, snow, dense undercut banks, and temperature. 
The major problem with SIT was battery failure. 
Measurements of trout movements under ice cover 
indicated that freezing water temperatures signifi- 
cantly decreased trout activity. Trout preferred to 
remain within focal areas as resting microhabitats, 
with their activity decreasing as winter conditions 
progress. The microhabitat preference data devel- 
oped should assist recommendations of suitable 
winter instream flows for medium-sized trout 
streams which develop total ice cover during 
winter. (Zielinski- MAXIMA) 

W82-06703 


AN AUTOMATED RECORDING SYSTEM FOR 
EVAPORATION PANS, 

Bureau of Land Management, Denver, CO. 

For primary bibliographic entry see Field 2D. 
W82-06780 


ESTIMATION OF RUNOFF-PRODUCING 
PRECIPITATION WITH THE AID OF SATEL- 
LITE IMAGERY (ERMITTLUNG ABFLUSS- 
WIRKSAMER NIEDERSCHLAGE AUS SATEL- 
LITENDATEN), 

Bochum Univ. (Germany, F.R.). Lehrstuhl fuer 
Wasserwirtschaft and Umwelttechnik. 

For primary bibliographic entry see Field 2B. 
W82-06823 


PRACTICABLE FORMULAE FOR’ THE 
ENERGY EXCHANGE AT THE BOUNDARY 
LAYER BETWEEN WATER SURFACE AND 
AIR (BRAUCHBARE ENERGIEUMSATZFOR- 
MELN FUR DEN GRENZBEREICH GEWAS- 
SEROBERFLACHE/LUFT), 

Munich Univ. (Germany, F.R.). 
Geowissenschaften. 

For primary bibliographic entry see Field 2D. 
W82-06824 


Fachbereich 


COMPARISON OF AUTOMATED SATELLITE 
SYSTEMS WITH CONVENTIONAL SYSTEMS 
FOR HYDROLOGIC DATA COLLECTION IN 
WEST-CENTRAL FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

W. M. Woodham. 

Available from OFSS, USGS Box 25425, Fed. Ctr. 
Denver, CO 80225 Paper copy $3.50 Microfiche 
$3.50. Open-File Report 81-1180, 1982. 23 p, 3 Fig, 
5 Tab, 1 Ref. 


Descriptors: *Hydrologic data collections, *Te- 
lemetry, *Remote sensing, *Data transmission, 


Monitoring, Sites, Satellite technology, Compari- 
son studies, Cost analysis. *Florida, West-central 
Florida, GOES, Southwest Florida Water Man- 
agement District. 


This report provides results of reliability and cost- 
effective studies of the goes satellite data-collection 
system used to operate a small hydrologic data 
network in west-central Florida. The GOES 
system, in its present state of development, was 
found to be about as reliable as conventional meth- 
ods of data collection. Benefits of using the GOES 
system include some cost and manpower reduc- 
tion, improved data accuracy, near real-time data 
availability, and direct computer storage and anal- 
ysis of data. The GOES system could allow annual 
manpower reductions of 19 to 23 percent with 
reduction in cost for some and increase in cost for 
other single-parameter sites, such as streamflow, 
rainfall, and ground-water monitoring stations. 
Manpower reductions of 46 percent or more 
appear possible for multiple-parameter sites. Imple- 
mentation of expected improvements in instrumen- 
tation and data handling procedures should further 
reduce costs. (USGS) 

W82-06951 


AIRCRAFT REMOTE SENSING OF SOIL 
MOISTURE AND HYDROLOGIC PARAM- 
ETERS, CHICKASHA, OKLA., 1980 REPORT, 
Agricultural Research Service, Beltsville, MD. 
Hydrology Lab. 

T. J. Jackson, P. E. O’Neill, G. C. Coleman, and T. 
J. Schmugge. 

Agricltural Research Results ARR-NE-14, July, 
1982. 18 p, 4 Fig, 6 Tab, 2 Ref. 


Descriptors: *Remote sensing, *Soil water, *Hy- 
drologic data, *Aerial photography, *Infrared im- 
agery, Agricultural hydrology, Soil temperature, 
*Oklahoma. 


The study sites in Oklahoma were in the Washita 
River Experimental Watershed, Chickasha area. 
Data flights were made and ground samples col- 
lected on June 24, August 14, and September 9, 
1980. Soil moisture samples were collected using a 
gravimetric technique for depth intervals of 0-2.5, 
and 5-15 cm. Soil temperature samples were ob- 
tained at depths of 2.5 and 15 cm. The NASA 929 
(C-130B) aircraft was the sensor platform used in 
these experiments. The sensor configuration in- 
cluded color infrared photography, a modular mul- 
tispectral scanner, a thermal infrared radiometer, L 
and C band radiometer, a passive microwave scan- 
ner, and four active microwave sensors (K, C, L, 
and P band scatterometers). Generally the soil 
moisture conditions were relatively wet on the 
date of the first flight and very dry on the last two 
flights. These results were ideal because the wet 
condition data provided verification of the sensor 
performance in 1978 and the dry condition data 
allowed the extension of the 1978 data set. The 
report includes soil moisture measurements, climat- 
ic observations, and the remote sensing data col- 
lected in order to evaluate aircraft remote sensing 
techniques. (Moore-SRC) 

W82-06969 


APPLICATION OF THERMAL INFRARED IM- 
AGERY TO CANAL LEAKAGE DETECTION, 
Kansas State Univ. Manhattan. Dept. of Geogra- 
phy. 

M. D. Nellis. 

Remote Sensing of Environment, Vol 12, No 3, p 
229-234, 1982. 4 Fig, 4 Ref. 


Descriptors: *Canal seepage, *Leakage, *Remote 
sensing, Infrared imagery, Conveyance structures, 
Water conveyance, Seepage, Aircraft, *Oregon, 
North Unit Irrigation District, Soil water, Irriga- 
tion canals, Water loss. 


Canal leakage sites were detected by a HRB Singer 
AN/AAS 14 optical-electronic thermal infrared 
scanning system, sensing in the 8-14 micron range. 
The apparatus was flown in an aircraft on May 21, 
1979, at 2100 hours and 900 m altitude over the 
main North Unit Canal in central Oregon. Moist 
sites emitted more radiation during the evening 
hours and less during peak solar radiation hours 


than the low moisture, or nonleaking sites. Out of 
39 sites showing the characteristics of leakage sites, 
12 were verified as actual leakage sites by field 
analyses. Inspection of the canal uncovered no 
leakage sites not appearing on the imagery. The 
sites misinterpreted as leakage sites featured dense 
natural vegetation, farm canals, drainage ditches, 
small holding ponds, or natural depressed drainage 
areas. This interference could be reduced by taking 
simultaneous color photographs. This economical 
and practical leakage detection method could help 
save some of the 58,800 acre feet (or 1 acre-ft per 
acre of irrigated land) 0.6-7.3 m, and lengths were 
12.2.-91.4 m. 75% were oblong in shape, and the 
remainder were irregular. (Cassar-FRC) 
W82-06994 


ESTIMATION OF THE PRECIPITABLE 
WATER FROM THE IR CHANNEL OF THE 
GEOSTATIONARY SATELLITE, 

Meteorological Satellite Center, Tokyo (Japan). 
T. Aoki, and T. Inoue. 

Remote Sensing of Environment, Vol 12, No 3, p 
219-228, 1982. 8 Fig, 1 Tab, 15 Ref. 


Descriptors: *Remote sensing, *Atmospheric 
water, *Precipitable water, *Infrared imagery, 
*Pacific Ocean, *Geostationary Meteorological 
Satellite, Seasonal variation, Meteorology, Water 
vapor,Marine climates, Air temperature, Water 
temperature, Temperature, Satellite technology, 
Tropical regions. 


Total precipitable water over the tropical oceans 
was determined from infrared radiometer data in 
the atmospheric window region using data from 
the Geostationary Meteorological Satellite of 
Japan. The information about sea surface tempera- 
ture, atmospheric temperature, and atmospheric 
water vapor involved in the observed radiation in 
the atmospheric window region varied greatly 
with the amount of water vapor in the atmosphere 
and thus with the latitude. At low latitudes the 
atmospheric window region contained much infor- 
mation about water vapor and mean temperature 
of the lower atmosphere but very little information 
about the sea surface teperature. Satellite derived 
values agreed well with radiosonde data, within 
0.53 g per sq cm rms difference. The weekly man 
distribution of precipitable water over the tropical 
section of the western Pacific Ocean was obtained 
for summer and winter. July 1-7, 1979, values 
varied from 5.0 g per sq cm north of New Guinea 
at latitudes 10 degrees south to 10 degrees north to 
4.0 g per sq cm further from the equator. January 
1-7, 1979, values showed a shift of the maximum 
precipitable water, 3.0 g per sq cm, to the south. 
Results agreed reasonably with data from other 
authors and measured climatological data. (Cassar- 
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SOIL MOISTURE FLOW FOR POINT AND 
LINE SOURCES - COMPUTER PROGRAMS 
FOR LINEARIZED SOLUTIONS, 

Arizona Univ., Tucson. Dept. of Soils, Water, and 
Engineering. 

For primary bibliographic entry see Field 2G. 
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HYDROGEOLOGIC DATA FROM TWO 
WELLS AT MYAKKA HEAD, MANATEE 
COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

W. C. Sinclair. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. Paper copy $3.50, Micro- 
fiche $3.50. Geological Survey Open-File Report 
81-1070, 1982. 21 p, 15 Fig. 


Descriptors: *On-site data collections, *Observa- 
tion wells, *Well data, *Water quality, Geohydro- 
logy, Water level, Chlorides, Well logs, Hydro- 





graphs, *Florida, Manatee County, Myakka Head, 
Southwest Florida Water Management. 


Well construction data, lithologic and geophysical 
logs, and water-quality data are presented for a 
deep (1,210 feet) well drilled at myakka Head, 
Manatee County, Florida. A shallow well (600 
feet) was drilled at the same site. The wells were 
drilled as part of the Southwest Florida Water 
Management District’s Regional Observation and 
Monitor-Well Program. The deep well is cased to 
a depth of 909 feet and open from 909 to 1,210 feet. 
The shallow well is cased to a depth of 563 feet 
and open from 563 to 600 feet. Chloride concentra- 
tion of water from the deep well is 17 milligrams 
per liter. (USGS) 

W82-06129 


HYDROGEOLOGIC DATA FROM SELECTED 
WELLS AND TEST HOLES IN SUFFOLK 
COUNTY, LONG ISLAND, NEW YORK, 1972- 


80 

Geological Survey, Syosset, NY. Water Resources 
Div. 

R. K. Krulikas. 

Geological Survey Open-File Report 81-500 
(WRI), 1981. 27 p, 2 Fig, 1 Plate, 2 Tab, 11 Ref. 


Descriptors: *Areal hydrogeology, *Data collec- 
tions, *Aquifer systems, *Groundwater, *Wells, 
Test holes, Geohydrologic units, Geology, Well 
data, Urbanization, Water use, Water supply, 
Available water, *New York, *Long Island, Suf- 
folk County. 


The population of Suffolk County, New York, an 
area of 922 square miles, has increased rapidly, 
from less than 200,000 in 1940 to about 1.3 million 
in 1978. Ground-water pumpage has increased 
from an average of 42 million gallons per day in 
1950 to about 257 million gallons per day in 1978. 
To help supply the hydrologic information needed 
to anticipate and prevent shortages, this report 
presents hydrogeologic and well-completion data 
on over 700 wells and test holes. (USGS) 
W82-06131 


STATISTICAL SUMMARIES OF STREAM- 
FLOW AND WATER-QUALITY DATA FOR 
STREAMS OF WESTERN NORTH DAKOTA, 
1977-80, 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

N. D. Haffield. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-xxxxxx, 
Price codes: Axx in paper copy, AOI in microfiche. 
Geological Survey Open-File Report 81-1066, July 
1981. 78 p, 1 Fig, 11 Ref. 


Descriptors: *Hydrologic data, *Water quality, 
*Surface water, Streams, Sediment, Gaging sta- 
tions, Sites, Sampling, Water analysis, *North 
Dakota. 


Statistics for the streamflow and water-quality data 
collected at 67 stations in western North Dakota 
from October 1977 through September 1980 are 
presented in a format that will make the data more 
useful to those who are making water-resources 
planning and development decisions. (USGS) 
W82-06133 


GROUND-WATER DATA FOR THE BERYL- 
ENTERPRISE AREA, ESCALANTE DESERT, 
UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

R. W. Mower. 

Geological Survey Open-File Report 81-340, 1981. 
64 p, 1 Fig, 1 Plate, 6 Tab. 


Descriptors: *Data collections, *Groundwater, 
*Wells, *Water level, *Water quality, Chemical 
analysis, Water yield, Observation wells, Drillers 
logs, Well data, *Utah, Escalante Desert, Beryl- 
Enterprise area. 


This report contains a compilation of selected 
ground-water data for the Beryl-Enterprise area, 
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Iron and Washington Counties, Utah. The records 
of the wells include such information as driller’s 
logs, yield, drawdown, use, and temperature of the 
well water. There are also records of water levels 
in selected wells for the period 1973-79, chemical 
analyses of ground water, records of selected 
springs, and a tabulation of ground-water with- 
drawals for 1937-78. (USGS) 
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POTENTIOMETRIC MAP OF THE SPARTA 
AQUIFER SYSTEM IN MISSISSIPPI, FALL 
1980, 

Geological Survey, Jackson, MS. Water Resources 
Div. 

B. E. Wasson. 

Geological Survey Open-File Report 
(WRD), 1980. 1 Sheet, 25 Ref. 
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Descriptors: *Maps, ‘*Potentiometric level, 
*Aquifers, *Groundwater, Natural recharge, 
Water level, Observation wells, Water level fluctu- 
ations, Geohydrology, Hydrographs, *Mississippi, 
Sparta aquifer system, Sparta Sand. 


This potentiometric map of the Sparta aquifer 
system is the tenth in a series of maps, prepared by 
the U.S. Geological Survey in cooperation with 
the Mississippi Department of Natural Resources, 
Bureau of Land and Water Resources, delineating 
the potentiometric surfaces of the major aquifers in 
Mississippi. In the outcrop area of the Sparta, the 
potentiometric surface is strongly affected by re- 
charge from precipitation, by topography, and by 
drainage of the aquifer into streams. The potentio- 
metric surface slopes downward generally to the 
west away from the area of outcrop and is strongly 
affected by large ground-water withdrawals in the 
Jackson, Yazoo City, Cleveland, Clarksdale, and 
Memphis areas. Historically, water levels in or 
near the outcrop of the Sparta have shown little or 
no long-term changes, but during the past 20 years, 
in much of the confined part of the aquifer, water 
levels have declined from 1 to 3 feet per year. 
(USGS) 

W82-06135 


EFFECTS OF EFFLUENTS FROM A COAL- 
FIRED, ELECTRIC-GENERATING POWER- 
PLANT ON LOCAL GROUND WATER NEAR 
HAYDEN, COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5C. 
W82-06137 


WATER-LEVEL MAP OF THE MISSISSIPPI 

DELTA ALLUVIUM IN NORTHWESTERN 

MISSISSIPPI, APRIL 1981, 

Geological Survey, Jackson, MS. Water Resources 
iv. 

D. Darden. 

Geological Survey Open-File 

(WRD), 1981. 1 Sheet, 8 Ref. 


Report 81-1123 


Descriptors: *Maps, *Water level, *Groundwater, 
*Alluvial aquifer, Aquifer characteristics, Deltas, 
Wells, Precipitation, Water level fluctuations, 
Pumping, Irrigation, Geohydrology, Hydrographs, 
*Mississippi, Mississippi River valley alluvial 
aquifer. 


Water levels were measured in 454 wells in the 
alluvial sediments in northwestern Mississippi 
during the period April 13-24, 1981. Ground-water 
levels are higher after winter and spring rains and 
lower afier heavy agricultural and industrial pump- 
ing. Locally, water levels fluctuate as rivers and 
streams fluctuate. Because of the drought condi- 
tions in April 1981, most water wells had risen 
several feet. In some areas, however, water levels 
had not recovered from the relatively low levels 
measured in September 1980. (USGS) 

W82-06138 


SELECTED BIOLOGICAL CHARACTERISTICS 
OF STREAMS IN THE SOUTHEASTERN 
UINTA BASIN, UTAH AND COLORADO, 
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Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

R. W. Naten, and R. H. Fuller. 
Geological Survey Open-File Report 
(WRD), 1981. 38 p, 26 Fig, 4 Tab, 12 Ref. 
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Descriptors: *Data collections, *Biological sam- 
ples, *Water quality, Oil shale, Environmental ef- 
fects, Bacteria, Benthic fauna, Ecological distribu- 
tion, *Utah, *Colorado, Uinta Basin. 


Biological sampling was carried out during 1976-78 
in five streams in the southeastern Uinta Basin, 
Utah and Colorado, in order to provide baseline 
water-quality data for an area of potential oil-shale 
development. The biological activity in the streams 
sampled generally is limited by physical factors 
more so than by chemical constituents and plant 
nutrients. Characteristics of streamflow, such as 
high turbidity, fluctuating water levels, and moder- 
ate to high salinity, limit production of flora and 
fauna biomass. Samples were collected for the 
determination of bacterial and periphyton concen- 
trations and benthic-invertebrate communities. 
Bacterial concentrations were generally small, 
with some fecal contamination, primarily from 
livestock and wildlife. Members of the order 
Chlorophyta (green algae) were the major peri- 
phytic algae present in three of the streams sam- 
pled. Bitter Creek was dominated by members of 
the order Cyanophyta (blue-green algae), and pen- 
nate diatoms were the predominant algae in 
Willow Creek. The benthic-invertebrate communi- 
ties generally reflect a nonpolluted environment. 
Shannon-Weiner diversity indices ranged from 
1.14 to 3.08. (USGS) 

W82-06140 


A METHOD OF ESTIMATING FLOOD-FRE- 
QUENCY PARAMETERS FOR STREAMS IN 
IDAHO, 

Geological Survey, Boise, ID. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W82-06142 


WATER RESOURCES DATA FOR OREGON, 
WATER YEAR 1980--VOLUME 2. WESTERN 
OREGON. 
Geological Survey, 
sources Div. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-190364, 
Price codes: A22 in paper copy, AO1 in microfiche. 
Geological Survey Water-Data Report OR-80-2, 
December 1981. 491 p, 5 Fig, 1 Tab. 


Portland, OR. Water Re- 


Descriptors: *Hydrologic data, *Surface water, 
*Groundwater, *Water quality, Gaging stations, 
Streamflow, Flow rates, Sediment transport, 
Water analysis, Water temperature, Chemical anal- 
ysis, Lakes, Reservoirs, Wells, Water level, Data 
collections, Sites, *Oregon, Western Oregon. 


Water resources data for the 1980 water year for 
Oregon consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels 
and water quality in wells and springs. This report, 
in two volumes, contains discharge records for 287 
gaging stations, stage only records for 10 gaging 
Stations, stage and contents for 41 lakes and reser- 
voirs, water quality for 98 gaging stations, water 
levels for 68 observation wells, and water quality 
for 6 precipitation stations. Also included are 49 
crest-state partial-record stations. Additional water 
data were collected at various sites, not part of the 
systematic data-collection program, and are pub- 
lished as miscellaneous measurements. These data 
represent that part of the National Water Data 
System operated by the U.S. Geological Survey 
and cooperating State and Federal agencies in 
Oregon. (USGS) 

W82-06143 


SAN JUAN RIVER BASIN, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 
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Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-202045, 
Price codes: A20 in and copy, AOl in microfiche. 
Geological Survey Water-Data Report CO-80-3, 
1981. 452 p, 4 Fig, 5 Tab, 42 Ref. 


Descriptors: *Hydrologic data, *Surface water, 
*Groundwater, *Water quality, Gaging stations, 
Streamflow, Flow rates, Sediment transport, 
Water analysis, Water temperature, Chemical anal- 
ysis, Lakes, Reservoirs, Wells, Water level, Data 
collections, Sites, *Colorado, Dolores River basin, 
Green River basins, San Juan River basin. 


Water-resources data for Colorado for the 1980 
water year consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs, and water 
levels and water quality of wells and springs. This 
report (Volumes 1, 2, and 3) contains discharge 
records for about 460 gaging stations, stage and 
contents of 22 lakes and reservoirs, 4 partial-record 
low-flow stations, 30 crest-stage patial-record sta- 
tions, and 50 miscellaneous sites; water quality for 
163 gaging stations and 300 miscellaneous sites; 
and water levels for 55 observation wells. A few 
pertinent stations in bordering States also are in- 
cluded. These data represent that part of the Na- 
tional Water Data System collected by the U.S. 
Geological Survey and cooperating State and Fed- 
eral agencies in Colorado. (USGS) 

W82-06144 


A REMOTE SENSING TECHNIQUE FOR ESTI- 
MATING WATERSHED RUNOFF, 

Ohio State Univ., Columbus. Dept. of Civil Engi- 
neering. 

O. Mintzer, and F. Askari. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB82-243668, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Ohio Water Resources Center, Columbus, Report 
No 712508, October 1980. 53 p, 14 Fig, 13 Tab, 32 
Ref, 7 Append. OWRT A-063-OHIO-(1). 


Descriptors: *Remote sensing, *Mathematical 
models, *Regression analysis, *Spectral analysis, 
*Runoff coefficients, Aerial photography, Satellite 
technology, Sensors, Telemetry, Infrared imagery, 
Watershed management, Runoff, Mathematical 
studies, Data interpretation, Experimental data, 
Watersheds, Model studies, *Ohio, Mill Creek. 


Research was carried out to derive runoff coeffi- 
cients for watersheds of Mill Creek in Coshocton 
County, Ohio, from LANDSAT multispectral data 
by including the more detailed (level II) surface 
conditions and soil types along with land cover 
(level I) types in the analysis techniques. Regres- 
sion models were developed from treating the 
runoff coefficient of each sample site as the de- 
pendent variable, and the mean radiance meas- 
urements in the four LANDSAT channels as the 
independent variables. The models were then ex- 
tended over the area, and the classification results 
consisted of digital color-coded maps illustrating 
spatial variability of runoff potential for the sur- 
face. The computer-derived patterns were con- 
firmed with known features within the area, and 
individual test fields and watersheds were selected 
for verification of the model results. The model- 
derived runoff coefficients compared favorably 
with those obtained from ground truth. It was 
concluded that, for the sampled sites of the given 
land cover conditions and soil type, the multi- 
spectral data analysis technique described provided 
reasonable values of runoff coefficients for the 
watersheds tested. (Zielinski- MAXIMA) 
W82-06151 


CRITERIA FOR THE USE OF REGRESSION 
ANALYSIS FOR REMOTE SENSING OF SEDI- 
MENT AND POLLUTANTS, 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

C. H. Whitlock, C. Y. Kue, and S. R. LeCroy. 
Remote Sensing of Environment, Vol 12, No 2, p 
151-168, 1982. 6 Fig. 5 Tab, 19 Ref. 


Descriptors: *Remote sensing, *Regression analy- 
sis, *Pollutant identification, Radiance, Network 
design, Satellite technology, Errors, *Sediments. 


The limitations, requirements, and precision of 
linear multiple regression techniques for quantify- 
ing marine environmental parameters such as sedi- 
ments and pollutants were evaluated. Radiance 
was the independent variable. Both environmental 
and optical physics conditions were defined for 
which an exact solution to the signal response 
equation is of the same form as the multiple regres- 
sion equation. One problem with using this regres- 
sion technique is that the independent variables. 
(Upwelled radiaces) contained errors which were 
often correlated with each other. This situation 
required a large number of statistical parameters 
when performing the regression analysis. Examina- 
tion of field experiments showed that the magni- 
tude of the data noise required data smoothing 
before Daniel and Wood’s criteria could be satis- 
fied for the least-square multiple regression proc- 
ess. To minimize data smoothing requirements and 
associated physical errors, ground truth locations 
whould be carefully chosen. Specific suggestions 
for environmental and ground truth conditions are 
deca (Cassar-FRC) 
82-06233 


MICROPROCESSORS AND COMPUTERS IN 
ANALYSIS IN THE WATER INDUSTRY, 
Technicon Instruments Co. Ltd. (England). 

For primary bibliographic entry see Field SF. 
W82-06259 


ACCURACY OF FIRM YIELD ESTIMATES OF 
DIRECT SUPPLY RESERVOIRS WITH LIMIT- 
ED DATA, 

Ecole Nationale des Ponts et Chaussees, Paris 
(France). 

For primary bibliographic entry see Field 4A. 
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ON THE RELATIONSHIP BETWEEN KRIG- 
ING AND STATE ESTIMATION, 

Princeton Univ., NJ. Dept. of Civil Engineering. 
G. R. Chirlin, and E. F. Wood. 

Water Resources Research, Vol 18, No 2, p 432- 
438, April, 1982. 1 Fig, 17 Ref. 


Descriptors: ‘*Spatial distribution, *Estimating 
equations, “Statistical analysis, Model studies, 
*Probability distributions, Stationary process, Hy- 
drologic data, Mathematical studies, *Kriging, 
*State estimation. 


Universal kriging is one method of interpolating 
sampled random spatial processes which has appli- 
cations in hydrology. The interpolation task is 
complicated by process noise and data measure- 
ment error. Kriging is a technique which refers to 
a family of stochastic process models plus associat- 
ed parameter estimation procedures. It is based on 
a theory of ‘differencing’ of n-dimensional spatial 
processes and is well developed for the delineation 
of mineral deposits. Universal kriging interpolates 
a discrete stationary spatial process obtained by 
polynomial filtering through spatial differencing of 
the original nonstationary process. In this paper, 
the universal kriging axioms, calculation of some 
Statistics of the kriging system variables, definition 
and solution of the state space version of the 
kriging problem, and an example are presented. 
(Titus-FRC) 

W82-06323 


OPTIMIZING THE EVALUATION OF LAKE 
WATER QUALITY THROUGH ANALYSIS OF 
EXISTING REMOTELY SENSED DATA, 
Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

W. R. Philipson, K. Kozai, and E. L. Mills. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-256637, 
Price codes: A03 in paper copy, AOI in microfiche. 
Report, December, 1981. 29 p, 8 Fig, 4 Tab, 49 
Ref, 1 Append. OWRT A-091-NY(1). 14-34-0001- 
1134. 


Descriptors: *Water quality, *Eutrophic lakes, 
*Remote sensing, ‘Satellite technology, *Regres- 
sion analysis, Evaluation, Sensors, Telemetry, 
Mathematical models, Computer models, Math- 
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ematical studies, Model studies, Water quality con- 
trol, Lakes, Chlorophyll A, Density stratification, 
Air temperature, Wind, Lake breezes. 


A methodology development was undertaken for 
use in selecting optimum sampling locations for 
water quality assessment in a large eutrophic New 
York State lake (Oneida Lake). The methodology 
approach was based on the premises that Landsat 
satellite image densities can be modeled, and that 
homogeneous water + pe areas could be thereby 
predicted. Patterns of Lake density on 24 Landsat 
band-5 images (0.6-0.7 microns) were traced from a 
density-slicer screen, following standardization of 
the color assignments with dark- and a light-toned 
feature. The Lake was griddled into 161 cells (1.25 
km by 1.25 km each), and density levels from each 
image were encoded for each cell. Cell density 
levels were used as the dependent variable in cor- 
relations and multiple regressions with degree 
days, and resultant wind speed and direction. Fur- 
ther, equation-predicted density levels in selected 
cells were correlated with measured values of 
chlorophyll-A, chlorophyll-a plus pheophytin, and 
Secchi disk transparency. It was found that the use 
of degree days and wind in evaluating water qual- 
ity represents a promising and improved approach. 
While reliability of the regression equations was 
too low to develop an effective lake sampling 
strategy, results suggest further study appears justi- 
fied. (Zielinski-MAXIMA) 
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DIGITIZING AND ROUTINE ANALYSES OF 
HYDROLOGICAL DATA, 

Natal Univ., Pietermaritzburg (South Africa). 

For primary bibliographic entry see Field 2E. 
W82-06386 


ON THE GRAPHICAL PRESENTATION OF 
RAINDROP SIZE DATA, 

South Dakota School of Mines and Technology, 
Rapid City. Inst. of Atmospheric Sciences. 

For primary bibliographic entry see Field 2B. 
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THE OECD COOPERATIVE PROGRAMME 
ON EUTROPHICATION CANADIAN CONTRI- 
BUTION, SUMMARY REPORT, (SUPPLE- 
MENT), 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

L. L. Janus, and R. A. Vollenweider. 

National Water Research Institute, Scientific 
Series No 131-S, Background Data Supplement, 
1981. 121 p, Tab. 


Descriptors: *Canada, *Eutrophication, Nutrient 
reduction, Phosphorus, Nitrogen, Chlorophyll, 
Hypolimetic oxygen rate, Loadings, Data, Lakes, 
Basins, Graphs, *Data collections, *Pollutant iden- 
tification. 


This background data supplement contains infor- 
mation sheets listing the most pertinent back- 
ground information for the lakes and basins dis- 
cussed in the main report; The OECD Cooperative 
Programme on Eutrophication Canadian Contribu- 
tion, (Scientific Series No. 131). (WATDOC) 
W82-06567 


A PRACTICAL METHOD OF ESTIMATING 
PEAK FROM MEAN DAILY FLOWS WITH AP- 
PLICATION TO STREAMS IN ONTARIO, 
Inland Waters Directorate, Environment Canada, 
Ottawa, Ontario. 

For primary bibliographic entry see Field 2E. 
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FITTING A GAMMA DISTRIBUTION OVER A 
SYNTHETIC UNIT HYDROGRAPH, 
Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field 2A. 
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THE PRACTICAL HANDLING OF WATER 
QUALITY MONITORING DATA, 

Department of the Environment, Reading (Eng- 
land). Water Data Unit, 

R. V. Moore, and D. W. C. Rodda. 

Water Science and Technology, Vol 13, No 11/12, 
p 707-714, 1981. 2 Fig, 7 Ref. 


Descriptors: *Water quality, *Monitoring, *Data 
storage and retrieval, Computers, Data manage- 
ment, Data collections, *United Kingdom, Water 
quality data, Hydrologic data collections. 


Ten regional authorities in England and Wales 
have responsibility for all aspects of the water 
cycle, including monitoring of water quality. 
These authorities collect data for their own water 
management needs, for assessing the effectiveness 
of water pollution legislation, and for determining 
the rate of improvement or deterioration of water 
resources. The need for similar types of informa- 
tion and for information which can be compared 
among the regions has led to the development of 
the Water Archive System, which provides a cost- 
effective solution to the organization and control 
of data for the authorities. The Water Archive 
System manages water quality data; hydrological, 
biological, and meteorological data; and data on 
water supply and wastewater disposal. The objec- 
tives and applications of this national computer- 
based system are described. The computer system 
is simple in concept and use, but capable of han- 
dling a wide range of data. A high level of user 
participation in project management has been en- 
couraged in order to promote commitment to the 
project. A System for achieving national agree- 
ment with respect to data definitions has helped to 
promote data comparability. The Water Archive 
System is currently used by seven of the regional 
water authorities, as well as by the British Depart- 
ment of the Environment and by the Ministry of 
Agriculture, Fisheries, and Food. (Carroll-FRC) 
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MATHEMATICAL MODELS FOR CALCULAT- 
ING THE DYNAMICS AND QUALITY OF 
COMPLEX WATER SYSTEMS, 

For primary bibliographic entry see Field 2A. 
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WATER RESOURCES DATA FOR TENNES- 
SEE, WATER YEAR 1980. 
Geological Survey, Nashville, TN. 
sources Div. 

Geological Survey Water-Date Report TN-80-1, 
1981. 513 p, 6 Fig. 


Water Re- 


Descriptors: *Hydrologic data, *Surface water, 
*Groundwater, *Water quality, Gaging stations, 
Streamflow, Flow rates, Sediment transport, 
Water analysis, Water temperature, Chemical anal- 
ysis, Lakes, Reservoirs, Wells, Water levels, Data 
collections, Sites, *Tennessee. 


Water resources data for the 1980 water year for 
Tennessee consist of records of stage, discharge, 
and water quality of streams and springs; stage, 
contents, and water quality of lakes and reservoirs; 
and water levels and water quality of wells. This 
report contains discharge records for 108 gaging 
stations, stage only records for one lake gaging 
station, elevation and contents for 27 lakes and 
reservoirs, water quality for 82 stations and 21 
wells, and water levels for 26 observation wells. 
Also included are 127 crest-stage partial-record 
stations, 73 low-flow partial-record stations, and 80 
coal-hydrology partial-record stations. Additional 
water data were collected at various stream and 
spring sites not involved in the systematic data- 
collection program and are published as miscella- 
neous measurements and analyses, Or as seepage 
investigations of discharge and water quality. 
These data represent that part of the National 
Water Data System operated by the U.S. Geologi- 
cal Survey and cooperating State and Federal 
agencies in Tennessee. (USGS) 
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SUMMARY OF BASIN AND FLOOD CHARAC- 
TERISTICS FOR UNREGULATED BASINS IN 
NEW MEXICO, 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

R. P. Thomas, and A. Dunne. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Paper copy $31.50, Mi- 
crofiche $3.50. Geological Survey Open-File 


Report 81-1071, August 1981. 230 p, 1 Fig, 6 Tab, 
4 Ref. 


Descriptors: *Floods, *Basins, *Streamflow, 
*Flood data, Surface water, Flood peak, Flow 
characteristics, Flood frequency, Flood recurrence 
interval, Gaging stations, Monitoring, *New 
Mexico, Log Pearson type III analysis. 


Selected basin characteristics, flood characteristics, 
flood statistics and peak flows are summarized for 
277 unregulated basins in New Mexico and adja- 
cent areas of conterminous States. Station descrip- 
tions are included in the peak flow listing; a State 
map shows areal location. (USGS) 
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HYDROLOGIC DATA FOR URBAN STUDIES 
IN THE SAN ANTONIO, TEXAS METROPOLI- 
TAN AREA, 1978, 

Geological Survey, Austin, TX. Water Resources 
Div. 

R. Perez. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225, Paper copy $11.75, Mi- 
crofiche $3.50. Geological Survey Open-File 
al 81-922, August, 1981. 91 p, 1 Fig, 5 Tab, 5 
Ref. 


Descriptors: *Urban hydrology, *Rainfall-runoff 
relationships, *Storm runoff, *Urban runoff, *Hy- 
drologic data, Small watersheds, Streamflow, 
Flow rates, Flood peak, Flood profiles, Watershed 
Management, *Texas, San Antonio. 


This report contains rainfall, runoff, and water- 
quality data collected during the 1978 water year 
for the San Antonio metropolitan area. The infor- 
mation will be useful in determining the effects of 
various stages of ubanization on flood discharge 
and runoff and in determining chemical constitu- 
ents in surface-water runoff from floods of various 
magnitudes during all seasons of the year from 
areas with different types of urban development. 
Detailed rainfall-runoff computations are presented 
for several storm periods during the 1978 water 
years. (USGS) 

W82-06672 


WATER-RESOURCES INVESTIGATIONS OF 
THE U. S. GEOLOGICAL SURVEY IN ARKAN- 
SAS--FISCAL YEAR 1981. 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225, Paper copy $6.50, Micro- 
fiche $3.50. Geological Survey Open-File Report 
81-1003, 1981. 44 p, 20 Fig. (Gurley, M. O., Com- 
piler). 


Descriptors: *Data collections, *Groundwater, 
*Water quality, *Surface water, Gaging stations, 
Sites, Streamflow, Flow characteristics, Sediments, 
Dye releases, Sampling, Water level, Wells, Water 
use, *Arkansas. 


During fiscal year 1981 there were 20 water-re- 
sources investigations in progress by the Arkansas 
District of the U. S. Geological Survey’s Water 
Resources Division. Investigations that mainly in- 
volved data collection included surface-water 
gaging, water-level measuring, water-quality sam- 
pling, sediment sampling, and water-use inventory- 
ing. Interpretive studies included three that were 
principally of ground-water resources, four that 
were of surface-water flow charateristics, four that 
were of surface-water quality characteristics, and 
three that were interdisciplinary. (USGS) 
W82-06673 


WATER RESOURCES DATA, LOUISIANA, 
WATER YEAR 1981--VOLUME 1. CENTRAL 
AND NORTHERN LOUISIANA. 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 


Geological Survey Water-Date Report LA-81-1, 
1981. 424 p, 10 Fig. 


Descriptors: *Hydrologic data, *Surface water, 
*Groundwater, *Water quality, Gaging stations, 
Streamflow, Flow rates, Sediment transport, 
Water analysis, Water temperature, Chemical anal- 
ysis, Lakes, Reservoirs, Wells, Water level, Data 
collections, Sites, *Louisiana, Central and North- 
ern Louisiana. 


Water resources data for the 1981 water year for 
Lousiana consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water 
levels and water quality of ground water. This 
report, in three volumes, contains records for 
water discharge at 81 gaging stations (including 
stage of 76 of these stations); stage only for 37 
gaging stations and 10 lakes; contents for 1 reser- 
voir; water quality for 142 surface-water stations 
(including 35 gaging stations), 27 miscellaneous 
sites, 10 lakes, and 286 wells; and water levels for 
679 observation wells. Also included are data for 
250 crest-stage and flood-profile stations. Addition- 
al water data were collected at various sites not 
involved in the systematic data-collection pro- 
gram, and are published as miscellaneous meas- 
urements. Records for a few pertinent stations in 
bordering States are also included in this report. 
These data represent that part of the National 
Water Data system operated by the U.S. Geologi- 
cal Survey and cooperating State and Federal 
agencies in Louisiana. (USGS) 
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POTENTIOMETRIC MAP OF THE COCK- 

FIELD AQUIFER IN MISSISSIPPI, FALL 1980, 

ee Survey, Jackson, MS. Water Resources 
iv. 

B. E. Wasson. 

Geological Survey Open-File 

(WRD), 1981. 1 Sheet, 22 Ref. 


Report 81-1053 


Descriptors: *Maps, ‘*Potentiometric level, 
*Aquifers, *Goundwater, Natural recharge, Water 
level, Observation wells, Water level fluctutations, 
Geohydrology, Hydrographs, *Mississippi, Cock- 
field formation, Cockfield aquifer. 


This potentiome.ric map of the Cockfield aquifer is 
the eleventh in a series of maps, prepared by the 
U.S. Geological Survey in cooperation with the 
Mississippi Department of Natural Resources, 
Bureau of Land and Water Resources, delineating 
the potentiometric surfaces of the major aquifers in 
Mississippi. In the outcrop area of the Cockfield 
quifer the potentiometric surface is strongly affect- 
ed by recharge from precipitation, by topography, 
and by drainage of the aquifer by streams. The 
potentiometric surface slopes downward generally 
to the west away from the area of outcrop and is 
strongly affected by large ground-water withdraw- 
als in the Jackson and Greenville areas. Historical- 
ly, water levels in or near the outcrop of the 
Cockfield aquifer have shown little or no long- 
term changes, but in much of the confined part of 
the aquifer during the past 20 years, water levels 
have declined from 1 to 2 feet per year. (USGS) 
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FLOW CHARACTERISTICS AND WATER- 
QUALITY CONDITIONS IN THE SPOKANE 
RIVER, COEUR D’ALENE LAKE TO POST 
FALLS DAM, NORTHERN IDAHO, 

Geological Survey, Boise, ID. Water Resources 
Div. 

For primary bibliographic entry see Field SB. 
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ASSESSMENT OF WATER QUALITY IN 
CANALS OF EASTERN BROWARD COUNTY, 
FLORIDA, 1969-74, 

Geological Survey, Tallahassee, FL.. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
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ORGANIC SOLUTES IN GROUND WATER AT 
THE IDAHO NATIONAL ENGINEERING LAB- 
ORATORY, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div., and Geological Survey, Idaho Falls, 
ID. Water Resources Div. 

J. A. Leenheer, and J. C. Bagby. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-195280, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Geological Survey Water-Resources Investigations 
82-15, March 1982. 39 p, 4 Fig, 3 Tab, 15 Ref. 


Descriptors: *Organic compounds, *Groundwater, 
*Water quality, *Path of pollutants, Observation 
wells, Monitoring, Sampling, Pesticides, Radioac- 
tive waste disposal, Aquifers, Groundwater move- 
ment, Geochemistry, *Idaho, Snake River Plain 
aquifer, Idaho National Engineering Laboratory. 


In August 1980, the U.S. Geological Survey start- 
ed a reconnaissance survey of organic solutes in 
drinking water sources, ground-water monitoring 
wells, perched water table monitoring wells, and in 
select waste streams at the Idaho National Engi- 
neering Laboratory. The survey was to be a two- 
phase program. In the first phase, 77 wells and 4 
potential point sources were sampled for dissolved 
organic carbon (DOC). Four wells and several 
potential point sources of insecticides and herbi- 
cides were sampled for insecticides and herbicides. 
Fourteen wells and four potential organic sources 
were sampled for volatile and semivolatile organic 
compounds. The results of the DOC analyses indi- 
cate no high level organic contamination of 
ground water. The only detectable insecticide or 
herbicide was a DDT concentration of 10 parts per 
trillion (0.01 microgram per liter) in one observa- 
tion well. The volatile and semivolatile analyses do 
not indicate the presence of hazardous organic 
contaminants in significant amounts (>10 micro- 
grams per liter) in the samples taken. Due to the 
lack of any significant organic ground-water con- 
tamination in this reconnaissance survey, the 
second phase of the study, which was to follow up 
the first phase by additional sampling of any con- 
taminated wells, was cancelled. (USGS) 
W82-06688 


WATER QUALITY OF ALIMAGNET, FAR- 
QUAR, AND LONG LAKES IN APPLE 
VALLEY, MINNESOTA, 

Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2H. 
W82-06690 


HYDROGEOTHERMAL MAPPING OF THE 
ACTIVE WATER-EXCHANGE ZONE IN THE 
USSR, 

All Union Scientific Research Inst. of Hydrogeo- 
logy and Engineering Geology, Moscow (USSR). 
N. M. Frolov. 

Water Resources, Vol 8, No 3, p 319-328, May/ 
June, 1981. 2 Fig, 3 Tab, 11 Ref. Translated from 


Vodnye Resursy, No 3, p 154-166, May/June, 
1981. 


Descriptors: *Maps, *Geohydrology, *Heat flow, 
Groundwater, *USSR, Temperature gradient, 
Geologic mapping, *Geothermal studies, Heat 
transfer. 


The existing USSR hydrogeothermal maps of the 
active water exchange zone are described and ana- 
lyzed. The first hydrogeothermal map of the 
USSR was prepared in 1962. Geothermal maps, 
compiled without consideration of hydrogeologi- 
cal features, had been prepared before this date. 
The ‘Hydrogeothermal Atlas of the USSR,’ pub- 
lished in 1975-77, included maps of geoisotherms of 
the neutral layer (average long-term groundwater 
temperature), geoisotherms of depths of 125 and 
250 m, and other related maps. Thermometric in- 
vestigations showed that the mean differences be- 
tween regional geotemperature field and actual 
temperature measurements were 0.2 C at 25 m 
depth and -3.0 C at 125 m depth. Conclusions 
reached on the basis of these maps were that low 
heat fluxes are present for depths of 250 m in the 
northern regions of the country and that the geo- 


temperature and thermal fields to at least 250 m 
were formed under exogenic rather than endogenic 
influences. The neutral Layer iiin the USSR is 
mainly within 15-25 m in regions of clays, peats, 
and loams. In central regions of the European 
USSR the thickness of the layer of annual variable 
temperature exceeds 35 m because of the predomi- 
nance of sands and loam sands and the confinement 
of the regions to the zone of surplus water. 
(Cassar-FRC) 

W82-06782 


NUMERICAL MODELING OF UNSTEADY 
FLOWS IN OPEN CHANNELS, 

Novosibirsk State Univ. (USSR). 

M. T. Gladyshev. 


Recent work (1974-80) on numerical methods for 
calculating flows in hydraulic engineering, as de- 
veloped at Novosibirsk University, is reviewed. 
The methods are based on numerical solutions of 
St. Venant equations for one-dimensional unsteady 
flows. A General Statement of the problem of two- 
dimensional unsteady flows was formulated, allow- 
ing isolation of the breakthrough wave and moving 
boundary along a dry bottom. Three types of 
problems were solved by finite difference methods: 
smooth flows in a channel with vertical walls, 
discontinuous flows in a channel with vertical 
walls, and propagation of a breakthrough wave 
along a dry and wet bottom with isolation of the 
leading edge. Two-dimensional flows were calcu- 
lated for the problem of dam failure in the case of a 
dry and wet bottom. Many experiments were car- 
ried out for the case of moving boundaries of 
liquid layers. For example, the method of moving 
meshes was used in problems of the inflow of a 
heavy liquid into a channel with a light and also on 
failure of a dam with a two-layer reservoir. 
(Cassar-FRC) 

W82-06784 


WATER RESOURCES DATA FOR ALABAMA, 
WATER YEAR 1980--VOLUME 1. APALACHI- 
COLA, CHOCTAWATCHEE, BLACKWATER, 
ESCAMBIA, PERDIDO, AND ALABAMA 
RIVER BASINS, 

Geological Survey, Univ., AL. Water Resources 


Div. 
Water-Data Report AL-80-1, 1981. 225 p, 7 Fig. 


Descriptors: *Hydrologic data, *Surface water, 
*Groundwater, *Water quality, Gaging stations, 
Streamflow, Flow rates, Sediment transport, 
Water analysis, Water temperature, Chemical anal- 
ysis, Lakes, Reservoirs, Wells, Water level, Data 
collections, Sites, *Alabama, Apalachicola River 
basin, Choctawatchee River basin, Blackwater 
River basin, Escambia River basin, Perdido River 
basin, Alabama River basin. 


Water resources data for the 1980 water year for 
Alabama consist of records of stage, discharge, and 
water quality of streams; stage and contents of 
lakes and reservoirs, and water levels in wells. This 
report contains discharge records for 49 gaging 
Stations, stage only for 15 gaging stations, stage 
and contents for 8 lakes and reservoirs, water 
quality for 34 gaging stations, and water levels for 
11 observation wells. Also included are 21 low- 
flow partial-record stations, 16 crest-stage partial- 
record stations, 7 flood hydrograph partial-record 
stations, and 8 water-quality partial-record stations. 
Additional water data were collected at various 
sites, not part of the systematic data-collection 
program, and are published as miscellaneous meas- 
urements and analyses. These data repressent that 
part of the National Water Data System operated 
by the U.S. Geological Survey and cooperating 
State and Federal agencies in Alabama. (USGS) 
W82-06953 


WATER RESOURCES DATA FOR ALABAMA, 

WATER YEAR 1980--VOLUME 2. TOMBIG- 

BEE, MOBILE, DOG, PASCAGUOULA, AND 

TENNESSEE RIVER BASINS, 

Geological Survey, Univ., AL. Water Resources 
iv. 


Water-Data Report AL-80-2, 1981. 483 p, 7 Fig. 
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Descriptors: *Hydrologic data, *Surface water, 
*Groundwater, *Water quality, Gaging stations, 
Stream-flow, Flow rates, Sediment transport, 
Water analysis, Water temperature, Chemical anal- 
ysis, Lakes, Reservoirs, Wells, Water level, Data 
collections, Sites, *Alabama, Tombigbee River 
basin, Mobile River basin, Dog River basin, Pasca- 
goula River basin, Tennessee River basin. 


Water resources data for the 1980 water year for 
Alabama consist of records of stage, discharge, and 
water quality of streams; stage and contents of 
lakes and reservoirs; and water levels in wells. This 
report contains discharge records for 48 gaging 
stations, stage only for 7 gaging stations, stage and 
contents for 4 lakes and reservoirs, water quality 
for 46 gaging stations, and water levels for 46 
observation wells. Also included are 3 low-flow 
partial-record stations, 4 crest-stage partial-record 
stations, 4 flood hydrograph partial-record sta- 
tions, and 101 water-quality partial-record stations. 
Additional water data were collected at various 
sites, not part of the systeatic data-collection pro- 
gram, and are published as miscellaneous meas- 
urements and analyses. These data represent that 
part of the National Water Data System operated 
by the U.S. Geological Survey and cooperating 
State and Federal agencies in Alabama. (USGS) 
W82-06954 


WATER RESOURCES DATA FOR FLORIDA, 
WATER YEAR 1980--VOLUME 2A. SOUTH 
FLORIDA SURFACE WATER, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

Water-Data Report FL-80-2A, 1981. 564 p, 14 Fig, 
1 Tab, 16 Ref. 


Descriptors: *Hydrologic data, *Surface water, 
*Water quality, Gaging stations, Streamflow, Flow 
rates, Sediment transport, Water analysis, Water 
temperature, Chemical analysis, Lakes, Reservoirs, 
Data collections, Sites, *Florida, South Florida. 


Water resources data for the 1980 water year for 
south Florida include continuous or daily dis- 
charge for 82 streams, periodic discharge for 1 
stream, peak discharge for 2 streams, continuous or 
daily stage for 21 streams, periodic stage for 37 
streams, continuous elevations for 15 lakes, period- 
ic elevations for 4 lakes, and quality of water for 
136 surface-water sites. These data represent the 
National Water Data System records collected by 
the U.S. Geological Survey and cooperating local, 
State, and Federal agencies in Florida. (USGS) 
W82-06955 


WATER RESOURCES DATA FOR FLORIDA, 
WATER YEAR 1980--VOLUME 2B. SOUTH 
FLORIDA GROUND WATER, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

Water-Data Report FL-80-2B, 1981. 322 p, 18 Fig, 
1 Tab, 16 Ref. 


Descriptors: *Hydrologic data, *Groundwater, 
*Water quality, Water analysis, Water tempera- 
ture, Chemical analysis, Wells, Water level, Data 
collections, Sites, *Florida, South Florida. 


Water resources data for the 1980 water year for 
south Florida include continuous ground water 
levels for 178 wells, periodic ground water levels 
for 178 wells, miscellaneous water level meas- 
urements for 539 wells, and quality of water for 
282 wells. These data represent the National Water 
Data System records collected by the U.S. Geo- 
logical Survey and cooperating local, State and 
Federal agencies in Florida. (USGS) 

W82-06956 


WATER RESOURCES DATA FOR OREGON, 
WATER YEAR 1980--VOLUME 1. EASTERN 
OREGON. 

Geological Survey, Portiand, OR. Water Re- 
sources Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-190356, 
Price codes: Al2 in Paper copy, AOl in Micro- 





fiche. Water-Data Report OR-80-1, 1981. 244 p, 5 
Fig, 1 Tab. 


Descriptors: *Hydrologic data, *Surface water, 
*Groundwater, *Water quality, Gaging stations, 
Streamflow, Flow rates, Sediment transport, 
Water analysis, Water temperature, Chemical anal- 
ysis, Lakes, Reservoirs, Wells, Water level, Data 
collections, Sites, *Oregon, Eastern Oregon. 


Water resources data for the 1980 water year for 
Oregon consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and resrvoirs; and water levels and 
water quality in wells and springs. This report, in 
two volumes, contains discharge records for 287 
gaging stations, stage only records for 10 gaging 
stations, stage and contents for 41 lakes and reser- 
voirs, water quality for 98 gaging stations, water 
levels for 68 observation wells, and water quality 
for 6 precipitation stations. Also included are 49 
crest-stage partial-record stations. Additional 
water data were collected at various sites, not part 
of the systematic data-collection program, and are 
published as miscellaneous measurements. These 
data represent that part of the National Water Data 
System operated by the U.S. Geological Survey 
and cooperating State and Federal agencies in 
Oregon. (USGS) 

W82-06957 


8. ENGINEERING WORKS 
8A. Structures 


DEVON FLOODS AND THE WATERWAYS OF 
BRIDGES, 

A. B. George. 

Proceedings of the Institution of Civil Engineers. 
Part 2: Research and Theory, Vol 73, No 1, p 125- 
134, March, 1982. 4 Fig, 6 Tab, 10 Ref. 


Descriptors: *Bridges, *Channel scour, *Flood 
damage, Flood channels, Flood control, Flood 
flow, Flood frequency, Devon, Rivers, Design cri- 
teria, Highways, Annual floods, Historic floods, 
Channel improvement. 


Floods in Devon in 1952, 1960, 1968, and 1979 
caused widespread bridge destruction. Damage in 
the region was caused by the intensive energy of 
the flowing water in the steep terrain and by 
inundation. Return peiods of the floods varied 
from 6 to 600 years and reatios of major flood to 
mean annual flood were up to 3.31. It is suggested 
that mean annual flood be calculated using an 
equation with more independent variables (area, 
soil type, and one day net rainfall for a 5 -year 
return period) than the commonly used formula, 
which uses area as its only dependent variable. 
Bridges should be designed to withstand a 1000- 
year flood at a location immediately downstream 
of a community, a 150-year flood for bridges car- 
rying motorways and trunk roads, a 30-150-year 
flood for bridges carrying less important roads, 
and a 5-year flood for submersible bridges in very 
rural areas. All bridges should pass the mean 
annual flood at or below bank-full level. (Cassar- 
FRC 


RC) 
W82-05948 


PLANNING VICTORIA 
SCHEME, 

Preece, Cardew and Rider, Brighton (England). 
J. C. Bennett, and T. G. Carpenter. 

International Water Power and Dam Construction, 
Vol 34, No 5, p 67-73, May, 1982. 8 Fig, 2 Tab. 


SRI LANKA’S 


Descriptors: *Hydroelectric plants, *Dam design, 
Irrigation, Victoria Dam, *Sri Lanka, Mahaweli 
Ganga, Reservoirs, Planning, Arch dams. 


The planning process for Sri Lanka’s Victoria mul- 
tipurpose dam scheme on the Mahaweli Ganga is 
described. The proposed project, scheduled for 
completion in 1984-85, will provide power and 
irrigation water for the region until 1990. At that 
time the installed capacity will be doubled to about 
420 MW to handle peak demands. A double-curva- 
tive arch dam of 118 m maximum height and 


normal top water level of 438 m was found suitable 
for the site at Victoria Falls near Kandy. (Cassar- 


FRC) 
W82-05979 


REGIONS ENGINEERING IN 


COLD 
NOR 


Norwegian Road Research Lab., Oslo. 

K. Flaate. 

Civil Engineering (New York), Vol 52, No 4, p 68- 
69, April, 1982. 5 Fig. 


Descriptors: *Ice, *Road construction, Frost heav- 
ing, Cold regions, Roadbanks, Highways, Paving, 
Design criteria, Construction, Tunnels, Freezing, 
Ice formation, *Norway. 


In much of Norway and other cold regions, 
damage from frost-heaving, icing of roads, freezing 
of water pipes, and reduced bearing capacity of 
subsoil are common. In the last two decades Nor- 
wegian engineers have concentrated their efforts 
on research and practical solutions to these prob- 
lems, with excellent results. Cracking of asphalt 
paving can be reduced by reinforcement with steel 
mesh or a mesh of other suitable materials. Moni- 
toring is performed throughout the year to evalu- 
ate the bearing capacity of the roads. If the freez- 
ing index exceeds a given level, it is necessary to 
insulate the drainage system around a tunnel. Since 
there is not much loss of heat due to radiation 
inside a tunnel, the icing problem is not as severe 
as in the open, and a rather thin pavement above 
the insulation will be sufficient. (Baker-FRC) 
W82-06000 


DESIGN TECHNIQUE DEVELOPMENT FOR 
DAMS IN SOUTH AFRICA, 
Department of Environmental 
Africa). 

W. C. S. Legge. 

Aqua, No 2, p 378-380, 1982. 


Affairs (South 


Descriptors: *Design criteria, *Dam design, *Dam 
construction, Concrete dams, Earth dams, Rockfill 
dams, *Reservoir construction, *South Africa, 
Dams, Dam foundations, Dam stability, Rock me- 
chanics, Soil mechanics, Tensile stress, Reservoirs, 
Construction, Technology, Engineering. 


Over the past 80 years, the construction of dams 
and reservoirs in South Africa has been influenced 
by developments in engineering technology. In the 
1930's, the science of soil mechanics was applied to 
dam construction, while the instrumentation of 
early concrete arch dams was confined to deflec- 
tion surveys. After World War II, the design of 
arch dams was improved from the trial load 
method through wire models and deflection 
models to the analytical methods of finite element 
type presently in use. Improvements in techniques 
for placing mass concrete aided in the construction 
of several large dams, while a better understanding 
of the elasticity of earthen embankments was de- 
veloped. The ability to move large volumes of 
earth and rockfill has allowed the construction of 
earth and rockfill embankments where the con- 
struction of concrete dams is not feasible. The 
latest design technologies allow engineers to test 
dam safety features as well as the tensile forces on 
the upstream face of arch dams. (Geiger-FRC) 
W82-06011 


SOME GEOTECHNICAL ASPECTS OF THE 
CONSTRUCTION OF THE ‘SAFETY RESER- 
VOIR BROECHEM’, 

Antwerp Water Works (Belgium). Dept. of Civil 
Engineering. 

H. Crommelinck, and J. Dirickx. 

Aqua, No 2, p 385-396, 1982. 19 Fig. 


Descriptors: *Reservoir storage, *Reservoir con- 
struction, *Earth dams, ‘*Storage reservoirs, 
*Design criteria, Construction, Reservoirs, Reser- 
voir linings, Hydraulic-fill dams, Reservoir siting, 
Site selection, Storage, Drinking water, Water 
supply, Water supply development, Earthworks. 


The Antwerp Water Works of Belgium has decid- 
ed to erect a security reservoir to ensure that the 


ENGINEERING WORKS—Field 8 


Structures—Group 8A 


surface waters of the river Meuse will be able to 
supply drinking water to about 1 million people. A 
construction site along the adduction area of the 
Albertcanal and in the vicinity of the Oelegem 
treatment plant was chosen for the Brochem Res- 
ervoir, which will support a useful capacity of 4.5 
million cu m raw water. Water will be transported 
by gravity to the nearby treatment works. After 
pilot studies on compaction techniques, the earth 
dam was compacted by vibroflotation and squeez- 
ing of mud with compacted gravel. Sounding tests 
showed adequate compaction by these methods of 
the clayey deposit and sandy hydraulic fill to be 
used as the foundation of the 10 m high reservoir. 
After extensive calculations of membrane require- 
ments, a membrane composed of mainly nylon- 
reinforced bitumen with a polyethylene sheet was 
chosen to line the slopes of the reservoir. The 
bottom of the reservoir was waterproofed by 
clayey particles from the raw water of the Albert- 
canal. A permanent drain was constructed to 
handle accidental seepage through the bottom of 
the reservoir due to cracks of fissures in the water- 
proof membrane. The reservoir may be used in 
1982 after the electro-mechanical installation is 
completed. (Geiger-FRC) 

W82-06012 


THE  BIESBOSCH 
SCHEME, 

Biesbosch Water Storage Corp. (Netherlands). 
P. L. Knoppert, and E. G. H. Vreedenburgh. 
Aqua, No 2, p 381-384, 1982. 3 Fig. 


WATER STORAGE 


Descriptors: *Reservoir construction, *Reservoir 
design, *Reservoir storage, Safe yield, Multipur- 
pose reservoirs, Water supply development, Reser- 
voirs, Water quality control, Reservoir linings, 
Reservoir sites, Storage reservoirs, Multireservoir 
networks, Dikes, Earthworks, Construction. 


The western and northern parts of the Netherlands 
rely mainly on fresh surface water from the Rhine 
and Meuse Rivers for their drinking water sup- 
plies. Problems with salt water intake into water 
treatment plants in 1963 caused the local govern- 
ments to look to the river Maas to supply a higher 
quality drinking water source for the Rotterdam 
area. The construction of reservoirs in the Bies- 
bosch, a deltaic area south of Rotterdam, was 
necessary to store water from the Maas to bridge 
periods of low flow and improve water quality. 
Calculations to determine the safe yield, required 
volume for bridging functions, and required 
volume for improved water quality were made for 
the three reservoirs of the Biesbosch water storage 
scheme. A second planning phase will provide for 
an extension with a fourth reservoir. Reservoirs 
were constructed partly by raising the water level 
above the surrounding area by dikes and partly by 
excavating the ground between the dikes. Dikes 
were lined with a membrane of nylon fabric placed 
on sand-tight fabric overlined with stone. The 
completed reservoir area was landscaped to maxi- 
mize the recreational functions of the area while 
minimizing interference with the natural deltaic 
creek system and existing agricultural polders as 
much as possible. The safe yield storage of the first 
three reservoirs amounts to 250 million cu m/yr, a 
figure which will increase to 500 million cu m/yr 
when the fourth reservoir is built to meet increased 
water quality and quantity demands. (Geiger-FRC) 
W82-06014 


BLOOMINGTON LAKE - POTOMAC RIVER 
WATER RESOURCES PROJECT, 

Army Engineer District, Baltimore, MD. 

J. W. Peck. 

Civil Engineering (New York), Vol 52, No 6, p 47- 
49, June, 1982. 


Descriptors: *Dams, *Construction, *Design crite- 
ria, Construction materials, Water quality, Flood 
control, Bloomington Lake, *Bloomington Dam, 
*Potomac River, Maryland, *Earth dams, Coffer- 
dams, Rockfill dams, Rolled-earth dams, Dikes, 
Earthworks. 


The Bloomington Dam is located about a 4 hr 
drive west of Baltimore on the Potomac River 





Field 8—ENGINEERING WORKS 


Group 8A—Structures 


The complex planning of the project took almost 
19 years, and it consists of a main embankment, 
dike, spillway, intake tower, tunnel, and other 
structures. In order to construct the dam, reloca- 
tion of a railroad, highways, and utilities was re- 
quired. Twenty construction contracts were 
awarded, for a total construction cost of 
$174,300,000. The dam embankment is a rolled 
earth and rockfill structure founded on bedrock 
throughout. It has a maximum height of 296 feet 
above streambed, a crest length of 2,130 feet, and is 
comprised of a total volume of 10.5 million cubic 
yards of earth and rock fill. In a saddle a short 
distance from the left abutment of the dam is a dike 
embankment which is a rolled earth and rockfill 
structure having a height of 89 feet, a crest length 
of 880 feet and a total volume of over 1 million 
cubic yards. One of the major concerns with em- 
bankment construction is the contact surface be- 
tween the embankment and foundation surface 
Extensive use was made of mini-cam photogrpahy 


equipment to constantly record various features of 


the work as it progresssed. A small dike was 
constructed to divert the river into the completed 
outlet tunnel so the cofferdam and foundation 
preparation work could be done. Flood control 
will provide major benefits to the downstream 
communities some 25 miles below the dam. Water 
quality accounts for 51% of the benefits of this 
project. Value engineering was used effectively 
throughout the construction of the project, with 
over $3 million in savings realized. (Baker-RC) 
W282-06183 


OLMOS DAM MODIFICATION, 
Civil Engineering (New York), Vol 52, No 6, p 54- 
55, June, 1982. 2 Fig 


Descriptors: *Dams *Flood control, Construction, 
Olmos Dam, Design criteria, Spillways, *Texas 
San Antonio River 


Olmos Dam is located on Olmos Creek, which is a 
tributary of the San Antonio River northeast of the 
central business district of San Antonio, Texas. In 
1973 a study disclosed that flood routings pro- 
duced by severe storms over the drainage basin 
would overtop the dam by varying amounts, and 
the structure would be overstressed beyond the 
permissible limits of current design. The reduced 
factors of safety could have resulted in failure. 
Olmos dam is a dry reservoir dam, holding water 
only as a result of heavy rains flooding the area. 
The safety study suggested several modifications, 
including provisions of an ogee spillway section 
with flip bucket at the central portion of the dam 
structure with crest at elevation 728, 1287 feet 
long, capable of passing the probable maximum 
flood. The Olmos Drive roadway across the top of 
the dam was to be removed. A new gate operating 
room was to be built atop the non-overflow sec- 
tion. Increased stability of the spillway portion was 
achieved by addition of mass concrete. Dam stabil 
ity was increased in the non-overflow portions by 
vertical prestressing of the dam structure. Modifi- 
cations to retain the 200 year flooding flow with 
zero outflow for some hours for staged release in 
consideration of potential impact on the downtown 
area of a flood were made. The relocation and 
reconstruction within the dam structure of major 
telephone trunk line were performed and an in- 
spection gallery was provided. One problem 
during construction was excessive groundwater in 
the limestone stratum at the contact plane for the 
dam. (Baker-FRC) 

W82-06186 


SAFETY ASPECTS IN THE 
SPECTION OF DAMS, 
COBA-CONSULPRESA, 
J. L. Serafim. 
International Water Power and Dam Construction, 
Vol 34, No 5, p 45-47, May, 1982. 8 Ref. 


DESIGN AND IN- 


Lisbon (Portugal) 


Descriptors: *Dam failure, *Design criteria, 
*Safety, Gravity dams, Buttress dams, Arch dams 
Earth dams, Rockfill dams, Spillways, Outlets, 
Errors, Inslpection, Dam _ construction, Dam 
design, Dam foundations, Dam stability 


A listing of scenarios for rupture and hazard sce- 
narios (serious incidents) can help in design of new 


dams, in judging the safety and reliability of old 
dams, and in avoiding most human errors. Dam 
failures depend on height (low dams fail more 
often than high dams), type of dam (arch dams are 
are most stable), materials (earth dams are most 
vulnerable), location, age (very new and very old 
dams are most likely to fail), and quality of design. 
Overtopping accounts for a third of disasters. 
Other causes are piping, abnormal uplift, founda- 
tion defects and wearness, earthquakes, weak mate- 
rials, erroneous design, and poor construction. A 
listing of hazard scenarios is given for all types of 
dams. This includes sudden filling of a lake and 
overtopping of a dam, closure of a valley by 
mountain movement, piping, ground differential 
motion at the foundation, inadequate design, faulty 
construction, and subsidence of the foundation 
from earthquakes or subterranean water drainage. 
Additional hazard scenarios are given for specific 
types of dams: gravity, buttress, arch, multiple 
arch, earth, rockfill, spillways, and outlets. (Cassar- 


FRC) 
W82-0620: 


THE ITAIPU HOLLOW GRAVITY DAM, 
Promon Engenharia, Sao Paulo (Brazil). 

D. M. Caric, L. P. Eigenheer, J. Uriarte, A. 
Szpilman, and A. Gallico. 

International Water Power and Dam Construction, 
Vol 34, No 5, p 30-44, May, 1982. 19 Fig, 5 Tab, 14 
Ref. 


Descriptors: *Hydroelectric plants, *Dam design, 
Itaipu Dam, Brazil, Paraguay, *Parana River, 
Hollow dams, *Gravity dams, Dam construction, 
Concrete dams, Hydraulic structures, Dam founda- 
tions, Grouting, Drainage, Stress analysis, Dam 
stability, *Hollow construction dams. 


[he civil works at the Itaipu hollow gravity dam 
on the Parana River, Brazil-Paraguay, are sched- 
uled for completion by the end of 1982. The struc- 
ture is 612 m long and consists of 18 blocks each 34 
m wide. The blocks range from 100 to 196 m high, 
making Itaipu the highest hollow gravity dam in 
the world. The 1260 MW final capacity and annual 
generation of 75,000 GWh will make this the larg- 
est power station in the world when it is completed 
in 1988. The hollow construction requires 25% less 
concrete than solid construction, has better stabil- 
ity against overtopping, better head dissipation, 
greater construction flexibility, less hydraulic 
uplift, more effective drainage, and 12% lower 
costs. However, the concrete for a hollow dam 
requires a higher proportion of cement, more 
framework, more complex concrete shapes, a com- 
plex benched excavation on sloping abutments, 
some steel reinforcement, and higher engineering 
costs. Nevertheless, the the Itaipu dam the hollow 
construction gave a savings of 1.3 million cu m of 
concrete and 6 months of construction time. De- 
tailed descriptions and drawings are given for the 
hollow block shape, longitudinal and transverse 
contraction joints, and concrete temperature con- 
trol. The foundation’s geology, configuration, 
treatment, grouting, and drainage are described. 
Stress and stability tests are also discussed. (Cassar- 
FRC) 

W82-06205 


INVESTIGATION OF 
SPILLWAY OF 
VOIR, 

Z. A. Musaev. 
Hydrotechnical Construction, Vol 15, No 7, p 414- 
417, 1981. 2 Fig, 2 Tab, 2 Ref. Translated From 
Gidroteknicheskoe Stroitel’stvo, No 7, p 25-27, 
July, 1981. 


THE OVERFLOW 
THE VELISHCHAI RESER- 


Descriptors: *Spillways, *Reservoirs, 
gates, “Design criteria, *Dam 
*Model studies, *Wave action, 
storage, Mathematical 
models, Aeration, 


*Intake 
construction, 
Dams, Reservoir 
studies, Mathematical 


Che proposed design of the overflow spillway of 
the Velischai reservoir which was constructed to 
irrigate the lands of the Masally region of the 
Azerbaidzhan SSR was investigated. The height of 
the side walls was determined without considering 
the occurrence of aeration of the flow and rolling 


waves. Experimental data on aeration and wave 
formation on the conveyance flume was obtained 
for a parapet design with one-way overflow of 
water. Studies on two-way overflow revealed an 
improved hydraulic regime of flow both in the 
intake and in the horizontal section of the spillway 
model. By arranging the intake flume angles at 80 
degrees to the axis of the dam, a two way intake in 
the given layout of the hydrodevelopment was 
achieved. With a specific parapet design, the useful 
storage of the reservoir was increased by raising 
the elevation of the spillway sill of the intake part 
without increasing the amount of works on the 
dam. This produces additional net income during 
the payback period, resulting in greater annual 
savings. (Geiger-FRC) 
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REGIONAL DETENTION BASINS 
STORMWATER CONTROL, 
Whiteley-Jacobsen and Associates, Portland, OR. 
G. E. DiLoreto. 

Public Works, Vol 113, No 5, p 61-62, May, 1982. 
1 Fig. 
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Descriptors: *Storm water, *Detention reservoirs, 
*Drainage systems, Storm runoff, St. Helens, 
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Controlled drainage. 


Regional detention basins were chosen as the best 
storm water control option at St. Helens, Oregon, 
since the topsoil overlying impermeable basalt is 
only 1-2 feet deep, precluding economical con- 
struction of drainage pipes and open channels. 
Maintenance costs associated with a few large 
regional basins are much less than costs of hun- 
dreds of small detention ponds. Design consider- 
ations for regional detention basins are: sediment 
traps, consideration of soil characteristics and 
groundwater table, a bank slope of 3:1 horizontal 
and vertical, low flow bypass channels, emergency 
spillways for events exceeding the design storm, 
maximum depth of 4 ft with 1 ft of freeboard, a 1% 
bottom slope toward the low flow bypass channel, 
and stabilized banks. (Cassar-FRC) 

W82-06225 


SAFETY OF DAMS (SICHERHEIT VON TAL- 
SPERREN), 

Technische Univ., Munich (Germany, 
Lehrstuhl fuer Wasserbau. 

H. Blind. 

Wasserwirtschaft, Vol 72, No 3, p 84-90, 1982. 8 
Fig, 4 Tab. English Summary. 


F. R,). 


Descriptors: *Safety, *Dams, *Dam 
failure,*Design criteria, Dam design, Control sys- 
tems, Statistics, Data collections, Accidents, Ero- 
sion, Subsoil, Flooding, Dam stability, Geology, 
Hydrology, Hydraulic engineering. 


Dam failures and their causes are discussed, and 
measures to improve the safety of dams are sug- 
gested. Registration of all new dams and the re- 
porting of damage thereto is urged so that the 
analysis of these data may lead to improved design 
and construction. It is not possible to extrapolate a 
probability figure for dam failure. Problems with 
data so far collected (e.g., the International Con- 
ference on Large Dams World Register of Dams) 
include insufficient information, the necessity of 
using simplified definitions because each case is 
individual, lack of investigation of the cause of 
accidents, and differences in environment, design, 
and construction. Statistics show that causes of 
failure for earth dams include flooding at high 
water due to failure of spillways or gates, internal 
erosion near the foundation, settling of the dam or 
foundation, contact erosion, inhomogeneity of sub- 
soil, liquefaction, and piping effect; for masonry 
and concrete dams, causes include insufficient 
shear strength in the foundation bottom, too great 
an upward hydraulic pressure on the foundation, 
lack of stability of the dam, abnormal plasticity of 
the subsoil and high permeability, and seepage and 
erosion in the foundation bottom due to permeabil- 
ity. To improve dam safety, certain principles of 
design and construction should be followed. These 
include the use of well-qualified engineers and 





reliable business firms, thorough site studies, espe- 
cially in hydrology and geology, careful considera- 
tion of design flood and the hydraulic requirements 
of tail flow, study of the plasticity of the dam and 
subsoil, a constructive conception of bottom seal- 
ing for permeable rock, installation of an observa- 
tion and control system, the capability of perform- 
ing future renovations, and the ability to build the 
dam ina oe em time. (Gish-FRC) 
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INFLUENCE OF REMEDIAL MEASURES ON 
THE MOHNE GRAVITY DAM (EINFLUSS 
DER SANIERUNGSMASSNAHMEN AUF DIE 
MOHNEMAUER), 

Ruhetalsperrenverein, Essen (Germany, F. R.). 

K. -H. Idel, and P. Rissler. 

Wasserwirtschaft, Vol 72, No 3, p 130-134, 1982. 4 
Fig, 3 Tab, 1 Ref. English Summary. 
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Dam construction, Damage, Aging. 


Renovations were carried out on the masonry 
gravity dam of the Mohne Reservoir, West Ger- 
many, between 1972 and 1978 to counteract the 
destructive effects of aging and of air raids during 
World War II. In 1943 the middle section of the 
dam was destroyed in an air attack, and hasty 
repairs resulted in uncontrollable seepage in this 
section. Damage appearing in later years included 
increasing permeability of the dam, damage to the 
face masonry, thermal stressing of the parapet, and 
increasing seepage under and around the dam. The 
greatest permeability was measured in the subsoil 
of the barrage sides. Comprehensive grouting and 
drainage procedures were necessary to renew the 
sealing of the dam and subsoil and to control water 
pressure distribution in the dam and foundation 
Joint. A work, drainage, and control gallery was 
constructed at the bottom of the dam wall for 
grouting. In addition, the head of the wall was 
compressed from above. Drainage bores were laid 
out at 1-m intervals to reduce water pressure. The 
crown of the dam wall was also renovated. A 
pendulum sounding lead and three single extenso- 
meters were installed to measure slippage, and 
control bores were drilled to measure bottom pres- 
sure and seepage. Analysis of slippage meas- 
urements made before and after renovations 
showed greater horizontal slippage after renova- 
tion and suggested that compression work had 
caused an irreversible slippage of the foot of the 
wall 3-5 mm toward the air side. However, in 
general, water-level dependent distortion was re- 
duced by the renovations. It was concluded that 
the dam crown had become stiffer as a result of 
compression. The drainage system was successful 
in both removing water and reducing bottom pres- 
sure, the latter being important for the shock and 
slip resistance of the dam. (Gish-FRC) 
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SECURITY ASPECTS AT THE DESIGN AND 
CONSTRUCTION OF SEALING FOR DAMS 
(SICHERHEITSASPEKTE BEI KONSTRUK- 
TION UND AUSFUHRUNG VON DAMMI- 
DICHTUNGEN), 

For primary bibliographic entry see Field 8G. 
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AERATION AT FLOOR OFFSETS IN BOTTOM 
OUTLETS (BELUFTUNG AN SOHLSPRUN- 
GEN VON GRUNDABLASSEN), 

Technische Hochschule, Aachen (Germany, F. 
R.). Inst. fuer Wasserbau und Wasserwirtschaft. 
For primary bibliographic entry see Field 8C. 
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OPTIMAL RISK-BASED HYDRAULIC DESIGN 
OF BRIDGES, 
Nevada Univ. System, Reno. Dept. of Civil Engi- 


png 

ung, and L. W. Mays. 

Journal of the Water febources Planning and Man- 
agement Division, Proceedings of the American 


Society of Civil Engineers, Vol 108, No WR2, p 
191-203, June 1982. 8 Fig, 5 Tab, 13 Ref. 
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models, Highways, Damage, Cost analysis, Back- 
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Hydrologic uncertainties annd socioeconomic ef- 
fects are incorporated into the hydraulic design of 
highway bridges to determine the best design for 
the lowest cost. Using this method, bridge open- 
ings and embankment heights can be chosen to 
avoid overdesign. The cost components involved 
in risk-based hydraulic design of bridges are con- 
struction cost, flood damage cost, backwater 
damage cost, traffic interruption cost, and embank- 
ment repair cost. The optimization technique, the 
Hooke-Jeeves pattern search, is applied to design 
of a bridge on the Leaf River near Hattiesburg, 
Mississippi. Results show that the optimal bridge 
openings are the same length for the various prob- 
ability models (normal, lognormal, Gumbel, Pear- 
son III, log-Pearson III, and composite) and pa- 
rameter estimation procedures, but the embank- 
ment heights vary by 1.8 ft. In this example the 
jacknife and bootstrap methods produce nearly the 
same optimal solutions. Construction costs were 
computed at $217,800 and expected annual damage 
costs from $55,000 to $110,800 depending on the 
hydrological probability model used. (Cassar- 
FRC) 
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PROBLEMS IN TUNNELLING BY PIPE JACK- 
ING AT TILEHURST, 

Thames Water Authority, London (England). 

S. H. Shurlock. 

Journal of the Institution of Water Engineers and 
Scientists, Vol 36, No 2, p 151-153, March, 1982. 2 
Fig. 


Descriptors: *Tunnel 
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failure, *Pipe jacking, 
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Pipe jacking was the technique chosen for a 130 m 
tunnel project, part of a new outlet system from 
the Tilehurst service reservoir at Reading, Eng- 
land. The tunnel drive began through stiff blue 
London Clay. After 10 m brown clay appeared 
and at 24 m the face collapsed, dumping 3 cu m of 
gravel and soft clay plus a large quantity of water 
The blue clay layer totally disappeared and wet 
conditions prevailed thereafter. After 37 m into the 
tunnel some joints were broken or displaced, and 
gravel and water became a constant problem. Of 
34 joints, 19 were visibly damaged and 6 others 
showed groundwater inflow. The tunnel varied 
from a straight line by + or - 72 mm in level and 
+ or - 84mm in line. Direction changes reached 
the 1 degree maximum recommended deflection. A 
welded steel lining was eventually inserted to 
repair the damage. The actual tunnel cost was 
112,000 pounds vs. the planned 72,000 pounds 
Several conclusions were reached from this experi- 
ence: (1) test boreholes should have been much 
closer together, (2) pipe jacking is a good proce- 
dure, but the joints are a major weakness, (3) 
existing techniques are suitable for short drives but 
not adequate for long drives unless very good 
conditions prevail, and (4) apparently sound joints 
can be badly spalled on the outside. (Cassar-FRC) 
W82-06448 


THE APPLICATION OF MICROCOMPUTERS 
TO THE DESIGN OF STORM SEWER SYS- 
TEMS FOR SMALL AREAS, 

Sunderland Polytechnic (England). Dept. of Civil 
Engineering. 

B. Archer. 

Journal of the Institution of Water Engineers and 
Scientists, Vol 36, No 2, p 113-117, March, 1982. 5 
Ref. 
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Microcomputers can advantageously be used to 
design storm sewer systems. Charts and tables for 
pipe sizing and for rainfall intensity are replaced by 
rapid calculations from the basic equations. Pipe 
sizes are determined within seconds, compared 
with the several hours necessary for manual meth- 
ods involving tables. Effects of changing depths, 
pipe inverts, pipe lengths, or areas to be drained 
can be quickly determined. An appendix describes 
the outline flow chart for the prgrams, lists the 
program, and illustrates use of the program. 
(Cassar-FRC) 
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DESIGN, 
Science and Education Administration, 
AZ. Water Conservation Lab. 

For primary bibliographic entry see Field 3F. 
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FOR PRACTICAL LEVEL-BASIN 


Phoenix, 


WATER DISTRIBUTION NETWORK ANALY- 
SIS USING INTERACTIVE GRAPHICS, 
University of Manchester Inst. of Science and 
Technology (England). Dept. of Electrical Engi- 
neering and Electronics 

For primary bibliographic entry see Field 5F 
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MAJOR FACTORS IN SEWER VENTILATION, 
Newcastle upon Tyne Univ. (England). Dept. of 
Civil Engineering. 

M. B. Pescod, and A. C. Price 

Journal of the Water Pollution Control Federation, 
Vol 54, No 4, p 385-397, April 1982. 10 Fig, 9 Tab, 
4 Ref. 
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As part of an effort to develop a design to produce 
a maximum ventilating air flow within a sewer 
system having ventilation stacks without using me- 
chanical means, an investigation of the major fac- 
tors affecting naturally-occurring ait 
sewers and undertaken 


flows in 
The five factors consid- 
ered to be the major contributors to sewer ventila- 
tion are the action of wind passing across the 
ventilation stack, the friction at the air-water inter- 
face resulting from the wastewater flowing down 
the sewer (wastewater drag), the rise and fall of 
the wastewater level, temperature differentials be 
tween the air and the sewer, and differences in the 
barometric pressure across various parts of the 
system. The influence of the last three factors can 
be treated in an analytical manner by representa- 
tion in terms of the volume of air turnover pro- 
duced by the rise and fall of the wastewater, 
having either assumed or measured a pattern of 
flow, or as an additional driving pressue head in 
the cases of the temperature and baromeric pres- 
sure differentials. Full-scale ventilation stacks were 
tested in a low-velocity wind tunnel using various 
terminals for the educt stack to try to find a stack 
shape which would maximize the wind 
stack effect. The wastewater drag effect was inves- 
tigated through measurement of air velocities using 
a gas tracer technique. The wind tunnel tests re- 
sulted in the identification of extraction rates that 
can be produced by low wind speeds at the educt 
stack location from which a typical daily or 
weekly extraction rate can be estimated under nat- 
ural conditions. The wastewater drag effects 
appear to be subservient to wind extraction. The 
variability of wastewater level in a sewer system 
results in addition fresh air being drawn in during a 
fall in level and sewer air being exhausted during a 
rise in Temperature differentials in the 
summer can be expected to increase resistance to 
air movement in the sewer. Significant differences 
in barometric pressure would not be expected to 
arise during the summer months in the United 
Kingdom. (Carroll-FRC) 
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THE CHOICE OF HYDRAULIC ENERGY DIS- 
SIPATOR FOR DAM OUTLET WORKS BASED 
ON A SURVEY OF PROTOTYPE USAGE, 

P. J. Mason. 

Proceedings of the Institution of Civil Engineers, 
Part I, Design and Construction, Vol 72, No 2, p 
209-219, May, 1982. 4 Fig, 44 Ref. 
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A survey was conducted at 370 prototype energy 
dissipators from dams in 61 countries to establish 
the ranges of head and flow for which designers 
have selected various dissipators and at which 
problems are most likely to occur. Rock basins are 
predominantly used for head differences below 30 
m. Damages are most likely at head differences 
above 40 m or in the presence of weak rocks. 
Simple hydraulic jump stilling basins in concrete 
are commonly used at head drops of 1-10 m and 
30-50 m. At 50 m or above special techniques and 
materials are necessary to avoid failure. Baffle 
basins, generally trouble-free over a head drop 
range of 10-30 m, show erosion, cavitation, and 
complete destruction at higher head differences. 
Free trajectory jet dissipators (simple overfalls, ski 
jumps, and flip buckets) are relatively problem-free 
for almost any head drop, over 200 m in some 
cases. A few reported cases of erosion are related 
to unacceptable scour in the downstream plunge 
pool. One cease of cavitation erosion is document- 
ed. A graph shows that free trajectory jet dissipa- 
tors are rarely used in the range to the left of a line 
defined by a head drop of 8 m and discharge 
capacity of zero and a head drop of 48 m and 
discharge capacity of 10,000 cu m per sec. Results 
of this survey are summarized on a graph revealing 
the most practical energy dissipator designs for 
different combinations of head drop and discharge 
capacity. (Cassar-FRC) 
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THE KIELDER TRANSFER WORKS, 

D. J. Coats, N. S. M. Berry, and D. J. Banks. 
Proceedings of the Institution of Civil Engineers, 
Part 1, Design and Construction, Vol 72, No 2, p 
177-208, May, 1982. 24 Fig, 3 Tab, 38 Ref. 
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The transfer works of the Northumbrian Water 
Authority Kielder water scheme connects the 
water stored at Kielder Water on the River North 
Tyne with the rivers Wear and Tees for purposes 
of flow regulation and water abstraction. Oper- 
ations are scheduled to begin in 1982. Water ab- 
stracted from the River Tyne at the Riding Mill 
pumping station 56 km downstream from Kielder 
Dam will flow through 6.2 km of pump main and 
32 km of a gravitational system, with connections 
at the rivers Wear and Tees. The Airy Holm 
headpond, about 8 km from Riding Mill, permits 
correction of imbalances between rates of pumping 
and tunnel discharge. At Riding Mill weirs have 
been installed to increase the water depth and 
provide storage. The pumping station contains 12 
pump units, each with 91,000 cu m per day capac- 
ity. The 65 m long intake has a maximum intake 
velocity of 0.3 m per sec. The steel pump main 
rises about 200 m. Air venting houses and access 
places for cleaning are built into the pipeline. The 
Airy Holm dam was built with a 180 m long and 
20 m high concrete gravity section in the central 
portion, with earth embankments on the flanks to 
give a dam 500 m long. A concrete-lined gravity 
flow tunnel with air shafts and discharge valves at 
the rivers complete the transfer works. Steel pipe 
2.89 m in diameter carries the aqueduct over two 
river valleys. There are no in-line valves, all con- 
trol being effected by the discharge valves at the 
rivers Wear and Tees. The discharge structures are 
largely underground. (Cassar-FRC) 
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THE KIELDER WATER SCHEME, 

D. J. Coats, and N. J. Ruffle. 

Proceedings of the Institution of Civil Engineers, 
Part I, Design and Construction, Vol 72, No 2, p 
135-147, May, 1982. 5 Fig, 1 Tab, 5 Ref. 
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The Kielder water scheme was constructed during 
1975-82 in northeast England to regulate the 
Rivers Tyne, Wear, and Tees for supplying water 
to a region with rising industrial water usage. It is 
under the jurisdiction of the Northumbrian Water 
Authority. Kielder Water, a 188 million cu m 
reservoir on the River North Tyne, provides water 
for regulation of all three rivers via a north-south 
transfer works. This consists of a weir and pump- 
ing station on the River Tyne, 6.2 km of 2 m 
diameter pumping main, 32 km of 2.9 m diameter 
tunnel, and a small head pond at Airy Holm. 
Aeration was installed in the reservoir to prevent 
thermal stratification and resulting problems from 
Fe and Mn compounds, sulfides, and ammonia. 
During construction truck traffic was limited to an 
approved route. Public relations with the commu- 
nity remained good throughout construction be- 
cause of Liaison Officer, located near the head- 
works, was available for resolving problems and 
for guiding visitors. Prehistoric, Roman, and medi- 
eval sites were investigated before innundation, 
and the historic 1862 Kielder Viaduct was pre- 
served. The irregularly shaped 1086 ha reservoir, 
set in coniferous forest, is available for recreational 
activities such as fishing, boating, camping, and 
other activities. Since much salmon spawning 
gravel was inundated, a fish hatchery has been 
built upstream to release 160,000 juvenile salmon 
per year. (Cassar-FRC) 
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THE KIELDER HEADWORKS, 

D. J. Coats, and G. Rocke. 

Proceedings of the Institution of Civil Engineers. 
Part I, Design and Construction, Vol 72, No 2, p 
149-176, May, 1982. 21 Fig, 2 Tab, 4 Ref. 
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Construction details of the Northumbrian Water 
Authority’s Kielder Water are described. This res- 
ervoir is part of a scheme to regulate the River 
Tyne in northeast England. Construction work 
started in 1975 with relocation of a highway. Pre- 
liminary site studies revealed an underlying rock 
sequence of sandstones, shales, mudstones, and 
coal seams. The superficial deposits were glacial 
boulder clay and alluvial material. Bakethin Dam, 
a 17 m high and 165 m long submerged sand and 
gravel weir, was built within the main reservoir to 
retain water in the upper reaches for amenity rea- 
sons when Kielder Water is drawn down. The 
draw-off works consists of a reinforced concrete 
culvert about 15 m wide containing a 1900 mm 
diameter scour pipe, a 2000 mm diameter draw-off 
pipe, an access roadway, instruments, and a valve 
tower. Construction details and diagrams of the 
clay core, earth-fill Kielder Dam are described. 
The dam is 1140 m long, 52 m high. The reservoir 
is 11.1 km long, 1086 ha in surface area, and stores 
188 million cu m of water. Impounding started on 
December 15, 1980. (Cassar-FRC) 
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BRIDGING THE WATER SUPPLY GAP, 

Bogert (Clinton) Associates, Fort Lee, NJ. 

W. Wheeler, and E. Cruz. 

Public Works, Vol 113, No 3, p 62-63, March, 
1982. 
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Water from New York’s supply system was divert- 
ed to drought-stricken northeast New Jersey by a 
10,5000 ft long, 24 inch diameter steel pipeline built 
acress the George Washington bridge over a 4- 
month period. It was completed on July 1, 1981. 
The pipeline has a capacity of 20 mgd. Special 
problems included 9 ft. of expansion and constrac- 
tion and a 7 ft. sway, heavy vehicular traffic on the 
bridge (250,000 vehicles per day), the age of the 
bridge (50 years), and procuring the necessary 
materials, Since custom expansion joints could not 
be disigned and made within the time limits, units 
with 10 inch axial movement each were combined, 
five for the 48 inch movement at the main span of 
each tower and two for the 18 inch movement at 
the side spans. The pipeline is anchored to the 
bridge only at the center, the unanchored part 
floating on roller guides. If desired, the pipeline 
may be dismantled and stored in an abandoned 
tunnel. (Cassar-FRC) 

W82-06508 


TEXAS GULF COAST PROJECT ANSWERS 
VITAL WATER NEED, 

Southwest and Texas Water Works Journal, Vol 
64, No 2, p 6-7, May, 1982. 
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A pipeline and reservoir system is currently under 
construction to supply water to the Point Comfort 
region near Houston, Texas. The project consists 
of the earth-filled, 1.3 mile long, 58 ft high Palmet- 
to Bend Dam, the 11,000 acre Lake Texana, one 
mile of 36 inch steel above-ground transmission 
line, and 13 miles of underground pipeline. The 
dam is constructed with specially covered slopes 
and extra steel anchors in the concrete spillway to 
protect against hurricane damage. Initially the res- 
ervoir will provide 20,000 acre ft of water per year 
to the region. (Cassar-FRC) 
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STANDARD PRACTICE FOR INSERTION OF 
FLEXIBLE POLYETHYLENE PIPE INTO EX- 
ISTING SEWERS--ASTM F585-78. 

Water Services, Vol 86, No 1033, p 106-108, 
March, 1982. 2 Fig, 6 Ref. 
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The standard practice reprinted and adapted here 
(ASTM F585-78) describes the design and selec- 
tion considerations and installation procedures for 
construction of new sanitary and storm sewers by 
inserting polyethylene pipe through existing pipe 
and along the previously existing line and grade. 
This procedure minimizes traffic disruption, sur- 
face damage, and restoration, with little or no 
interruption of service. General guidelines empha- 
size that existing pipe conditions must be deter- 
mined to see if the pipe insertion is feasible. Gener- 
ally, piping with outside diameter 10% smaller 
than the original sewer is practical. To account for 
external loading, formulas are given for calculating 
the standard dimensiion ratio of pipe required and 
the minimum allowable radius of curature for any 
size and weight of pipe. Other subjects treated 
under design and selection characteristics are an- 
choring and encasement, pulling force and length. 
Procedures are detailed for inspection and clean- 
ing; excavation; storage, handling, and joining of 
polyethylene pipe; insertion and termination; fin- 
ishing and restoration; and inspection and accept- 
ance. (Cassar-FRC) 
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Rehabilitation of aging sewers in England has gen- 
erally been limited to repairing acute failures with 
the limited available funds. Relining with polymers 
has been receiving increased attention in spite of its 
high initial cost. A comparison of the costs for 
installing several types of polyester concrete, glass 
reinforced polyester, and other methods showed 
that these relining methods are generally 4-5 times 
more expensive than hand repointing. Since relin- 
ing is still in its infancy, many contractors use it 
only in sections unsuitable for digging. The prob- 
lem of detecting voids around the barrel of the 
sewer is being studied. Base-band radar and gamma 
ray backscatter have been successful in locating 
dry voids. Closed-circuit television has also been 
used to view the condition of the sewer interiors. 
(Cassar-FRC) 
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CANAL TUNNEL REPAIR OPTIONS. 
Civil Engineering (London), p 56, 58, May, 1982. 1 
Fig. 
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The 2812 m long brick lined Blisworth tunnel, part 
of Britain’s 2000 mile canal system, has been closed 
to boat traffic since October 1980 because of fail- 
ures and deterioration. The option chosen for reha- 
bilitation of the 200-year-old structure involves 
removal of a section of existing tunnel lining and 
some of the surrounding material and replacing 
this with an external segmental concrete lining. 
Although the 4.25 million pound cost is the most 
expensive of the five renovation alternatives in the 
short term, maintenance is expected to be minimal. 
In addition the tunnel’s 15 ft width will not be 
further reduced, retaining the 2-way traffic pattern. 
Work is expected to start in late 1982. (Cassar- 
FRC 
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SEWER RENEWAL BY PIPE INSERTION. 
Civil Engineering (London), p 66-67, May, 1982. 
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Insertion of polyethylene pipe into aging sewers 
provides total renewal for structurally unsound 
systems as well as corrosion resistance. The winch- 
ing method of insertion can be used for lengths up 
to 500 m without diverting flows. Hydraulic jack- 
ing needs an insertion pit only 1 m longer than an 
individual section. However, it is more expensive 
because smaller lengths and more joints are re- 
quired. Flows must be diverted. In high water 
table regions no dewatering or trenching is neces- 
sary. There are minimum disturbances to agricul- 
tural crops, buildings, and traffic. The small de- 
crease in finished pipe diameter is counteracted by 
the low friction, infiltration resistant smooth plastic 
lining. (Cassar-FRC) 
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The aqueducts crossing the Manchester Ship Canal 
and the River Mersey were first put into service in 
1892. The section under the canal was a 3658 mm 
diameter brick tunnel, built before the ship canal 
was filled with water. The section under the river 
was a 2748 mm diameter tunnel built of cast-iron 
sections bolted together. Within these tunnels pipe- 
lines were installed in 1892 and 1905. A third 
pipeline, added in 1938, fit within the canal tunnel. 
However, in order to pass under the river it was 


necessary to construct a second tunnel crossing the 
Mersey. Water resources developments during the 
1960’s required further modifications to the system. 
Deterioration of some of the old pipe necessitated 
remedial work. The North West Water Authority 
accomplished this by linking the two existing river 
crossing tunnels and replacing the pipes with a 
single pressure lining occupying the full area of the 
tunnel. This paper discribes the reconstruction 
work in detail. After construction of a temporary 
diversion pipework, the connecting shaft was built 
using a local ground freezing technique and pre- 
cast concrete segments. The old brickwork and 
cast-iron segment tunnels, in excellent condition, 
were lined with pressure-resistant steel 16 mm 
thick in 6 and 3.6 m lengths. At the tops of the 
shafts shear walls penetrating the bedrock were 
constructed to compensate for thrust forces. The 
project began in October 1978 and was completed 
in spring 1981. (Cassar-FRC) 
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Water-related problems caused by the site selection 
for the new Munich (West Germany) airport and 
the solutions to these problems are described. The 
site is at the northern edge of the Munich gravel 
plain, with a topsoii that was once peat but is now 
used for intensive agriculture. Under the perme- 
able quaternary gravel lies an impermeable layer 
that separates the groundwater into upper and 
lower regions, the lower region being used for 
drinking water. It was important that airport con- 
struction not disturb this arrangement. Several 
small streams running from southwest to northwest 
would be diverted around the airport by channels 
built to a design flood of 20 years, the main outfall 
ditch being built to a 100-year flood. The airport 
would also be protected by a dike along the chan- 
nel walls. The groundwater table would be low- 
ered by means of drainage ditches to prevent frost 
formation on the runways. In order to avoid a 
negative effect on the surrounding agricultural 
lands, a plan was chosen such that the lowering of 
the water table is only noticeable to the south 
(upstream) of the airport, and then only after a 
long dry spell; in order to avoid negative effects to 
the north, water collected in the drainage ditches 
would be allowed to seep out through 120 vertical 
shafts along the northern perimeter of the airport. 
Stormwater would be channeled into a combined 
system for domestic and industrial wastewater as 
well as stormwater from streets and parking lots 
and a separate stormwater system for lightly pol- 
luted stormwater and stormwater overflow. The 
construction of an underground rail line connect- 
ing the airport with the city posed the problem of 
avoiding a build-up of groundwater, since the 
tunnel would cut off its flow. It was decided to 
collect water on the upstream side in horizontal 
filters and carry it to downstream horizontal filters 
by means of control shafts along the tunnel walls 
which would be connected to deep siphons. (Gish- 
FRC 
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Yellowtail Afterbay Dam is on the Big Horn River 
3.5 km below Yellowtail Dam and Powerplant. 
Releases from the afterbay dam are used to pro- 
vide uniform daily flow in the Big Horn River, 
leveling the peaking power generation from Yel- 
lowtail Powerplant. At times, gas supersaturation 
has occurred downstream from Yellowail Afterbay 
Dam, resulting in serious fish kills. A 1:24 scale 
modei of Yellowtail Afterbay sluiceway was con- 
structed to study the placement of flow deflectors 
designed to keep the water jets issuing from the 
sluiceway gates near the tailwater surface. Deflec- 
tor plates installed on the curved invert of the 
sluiceway will reduce jet submegence, a cause of 
supersaturation. Measurements show no subatmos- 
pheric pressures present on the flow deflector lips. 
Waves within the stilling basin will be larger with 
the deflectors in place than with the existing con- 
figuration, while waves outside the basin will be 
the same size or smaller. With the flow deflectors 
in place, the largest velocities, and therefore the 
most flow, occur near the surface where the pres- 
sure is close to atmospheric. With the deflectors in 
place, material will not be brought back into the 
basin, although any material thrown into the basin 
will remain there. (Moore-SRC) 
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An improved version of a modified ‘slug’ test 
(Brdehoeft, J. D., and Papadopulos, S. S., ‘A 
method for determining the hydraulic properties of 
tight formations, ‘Water Resources Research, Vol. 
16, No. 1, p 233-238, 1980) is presented. With the 
original method, the borehole is filled with water 
prior to the test, usually resulting in significant 
transient flow; the necessary condition of approxi- 
mate equilibrium is therefore not met. Additional- 
ly, while the compressibility of water (Cw) should 
be used to account for storage change in the shut- 
in well, actual compressibility in this well can be 
larger than Cw. With the improved method, the 
borehole is filled with water and two packers are 
placed close together. Pressure is monitored by 
two transducers, one between the packers and one 
below the lower packer. The test section is shut in, 
and pressures in both sections are monitored until 
near-equilibrium exists. To compute compressibi- 
lity in the well, the volume of water pumped in to 
achieve the pressure ‘slug’ must be known; this is 
calculated by measuring the amount of water 
pumped from a container at the surface. The possi- 
bility of generating a suction in the uppermost part 
of the shut-in volume and the creation of a free 
surface is prevented by locating the valve used to 
shut the well near the packers. (Gish-FRC) 
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Hydraulic tests and analysis were conducted to 
generalize the hydraulic design of slotted drain 
installations. Slotted drains with solid vertical 
spacers at 6-in spacing were used in all testing. Slot 
widths of 1, 1.75, and 2.50 inches and slot lengths 
of 8, 24 and 48 ft were used. The tests at slot length 
of 8 and 24 ft were conducted to determine effi- 
ciencies over a range of flows. At 48 ft, testing was 
limited to total flow capture lengths. In order to 
cover a range of slope conditions, logitudinal 
slopes of 0.005, 0.02, and 0.09 were tested at cross 
slopes of 1/16, 1/32, and 1/64. Back slopes of 1/16 
and 1/24 were tested at a curb distance of 15 in for 
all installations. All installations were also tested 
with the curb adjacent to the slot. A series of 4 or 
5 discharges ws tested for each condition. For 
most field conditions weir flow controls the total 
capture length. Based on data from these studies, 
new equations were developed to cover a wider 
range of conditions. Back slope does not affect the 
partial flow interception efficiency in the range 
—— 
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The mobility of material in a canal constructed in 
noncohesive sand soils is substantially affected by 
the turbulence of the flow, a factor not adequately 
reflected in the working formulas. Preliminary 
data indicates that Studenichnikov’s formula for 
the critical velocity with a slightly reduced nu- 
merical coefficient and replacement of depth by 
the hydraulic radius without corrections for the 
channel shape is applicable for sands with a parti- 
cle size to 1.5-2.0 mm. Equations were formulated 
establishing the existence of a stable quasihomo- 
geneous flow whose conditions can be regarded as 
an expression of minimum energy dissipation. The 
influence of the roughness coefficient on the equa- 
tions’ parameters is discussed. Other factors such 
as traveling surges, wind and ship waves, local 
curves of the route, infiltration, nonuniform 
strength properties of the soils, and special condi- 
tions of the winter regime should also be consid- 
ered when designing and constructing new canals. 
(Geiger-FRC) 
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The significance of cavitation for high-head instal- 
lations was demonstrated by the collapse of a 
bottom outlet of the Tarbela Dam in Pakistan in 
1974, which was caused by erosions of up to 5 m 
under the inlet structure and hollowing out of the 
piers. Damage from cavitation sets in principally 
when, in addition to the usual preconditions, 
vortex formations occur. Equations for calculating 
the cavitation figure (Ka), an estimate of the onset 
of cavitation, its extent and consequences, and for 
the size of Ka at the onset of cavitation (Ka krit) 
are given. Areas particularly susceptible to caviat- 
tion are current boundaries with crooked edges or 
breaks. Shear zones form along the breaks in 
which turbulent vortices form. An equation to 
calculate Ka krit along smooth and rough walls 
and in free shear currents is given. Other condi- 
tions under which cavitation occurs are discussed. 
Design principles for avoiding cavitation are the 
streamlining of flow passages to keep pressure and 
velocity of the current within acceptable limits, the 
transfer of zones favoring cavitation to the inner 
areas of the current so that the walls are protected 
from erosion, and artificial aeration as well as the 
fostering of spontaneous aeration. Examples of all 
these principles are described and illustrated, and 
special protection measures and extraordinary op- 
erating conditions are discussed. Further research 
on the behavior of currents is called for. (Gish- 
FRC 
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A concept for improving the design of spillways is 
presented, which can be used to supplement the 
rules of German Standard DIN 19700 for reser- 
voirs and flood protection basins. The Standard is 
not far-reaching enough because its only design 
criterion is the probability of flood waters exceed- 
ing reservoir capacity, whereas the probability of 
dam overflow should also be considered, since 
there is no direct connection between the two. The 
first stage of the concept consists of calculating the 
overflow probability, which is also the probability 
of dam failure due to hydrological causes, by 
means of Freudenthal’s reliability integral. The use 
of reliability theory leads to significantly longer 
recurrence intervals of overflow than those previ- 
ously calculated. Sample calculations are given for 
a small potable-water reservoir, giving a recur- 
rence interval of 34,528 years, and for a small flood 
protection basin, giving an interval of 642 years. 
Whether the small interval of the second example 
is significant or not depends on the damage that 
would be caused by overflow, and this leads to the 
second stage of the concept, that of acceptable 
risk. Rather than measuring total damage done by 
one flood, hydrological risk should be understood 
as a figure proportional to the expected value of 
damage expected per year following overflow. 
Methods of determining this are given, though as 
yet no concept exists to measure the acceptable 
level of non-monetary damage. This total concept 
can aid in economical design and help satisfy 
public demand for knowledge or risks to which 
they are subjected. (Baker-FRC) 
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Model studies were conducted to examine the con- 
fluence of jets behind two parallel segment gates in 
the bottom outlet of the Rangenigala Reservoir, 
Sri Lanka. The bottom outlet also functions as an 
irrigation outlet, which necessitated the construc- 
tion of two gates at the end of the pressure tunnel 
for operational safety. The result of this is separa- 
tion of flow by a dividing wall which for static 
reasons must be 2.6 m wide. Because of the high 
velocity (43.2 m/sec) of the two jets, which con- 
verged at a relatively large angle behind the wall, 
water plumes of up to 15 m in height ensued under 
certain conditions when an elliptical model wall 
was used. Theoretical calculations and reference to 
previous experiments led to a model in which pier 
width was kept constant at 2.6 m under the seg- 
ment gates. Though the effect of jets crashing into 
each other when both gates were equally open and 
against the opposite channel wall when the gates 
were open at different levels was reduced by 70%, 
and a narrow plume of only 5 m in geight was 
formed, these conditions were not adequate to 
ensure the safety of the nonpressure tunnel. For 
this reason an extension to the wall was built, 35 m 
in length, with a height of 1.9 m at the wall, 
diminishing to 0.5 m. In this way the lower portion 
of the jet was channeled, while the upper portion 
gradually broadened out along the extending trail, 
and in the area of jet convergence water depth and 
Froude number were constantly changing. This 
trail was an improvement on previously built rails 
in that its side walls ran at an angle of 1 degree so 
that the flow cross-section of the jet broadened 
continuously, its form was prismatic to fix separa- 
tion of flow along the edges, and it had a box 
profile to allow aeration of the trail end for the 
avoidance of cavitation. (Gish-FRC) 
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Conditions under which slug flow can occur and 
possible remedies for the situation are discussed 
with reference to operational installations planned 
for the flood protection basin at Schonstadt an der 
Itz, West Germany. Slug flow can arise in closed 
channels when submerged outflow conditions act 
on supercritical inflow so that a hydraulic jump 
fills the conduit. The consequences of this are 
dynamic stress reversals in the conduit, pulsating 
and discontinuous flow, and the danger of vibra- 
tions. Model studies showed that the planned posi- 
tioning of the spillway and two bottom outlets 
close together on top of one another in a single 
casing under the dam would lead to slug flow due 





to a hydraulic jump entraining air within the con- 
duit. Two remedies were possible, changing the 
outlet route or installing ventilation units to 
remove the entrained air. Because in this case air 
entrainment was unavoidable due to gate position 
and accumulation in the channel, it was decided to 
build two ventilation units in each bottom outlet. 
In this case the bottom outlets had an inclination of 
5% and a cross-section of 2 x 2 m; the model 
studies also investigated channel inclinations of 
3%, 6% and 12% with prismatic cross-sections of 
20/15 cm (compact) and 20/30 cm (superelevated). 
Installation of ventilation systems may be avoided 
by designing bottom outlets with an appropriate 
vertical route for the channel to prevent accumula- 
tion. (Gish-FRC) 
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The Canadian Wave Climate Study was estab- 
lished in 1968 to provide information to assist the 
design of marine facilities (e.g., deep water ports, 
breakwaters, offshore structures), and has led to 
wave data collections at about 200 locations in 
marine and inland waters on both the east and west 
coasts of Canada. Recent activities have led to the 
development of a standard analysis procedure and 
a set of data presentations useful to design engi- 
neering. These activities are delineated, along with 
the instrumentation employed, its reliability, and its 
operation characteristics. Specifically, the perform- 
ance and calibration of the basic instrument em- 
ployed, the waverider buoy, are described. Cali- 
brations were carried out with a variable-speed 
mechanical oscillator capable of rotating a waver- 
ider in a fixed plane at a number of selectable fixed 
frequencies. Data control and analysis are dis- 
cussed, and examples of data reporting products 
are given (e.g., scatter diagrams, peak-period histo- 
ae wave height exceedence diagrams, wave 

eight time-course plots, spectrum diagrams, sur- 
face elevation traces). In addition to the standard 
data products, wave data are available on magnetic 
tape in digital form in both computed spectral and 
surface elevation files (covering over 300,000 re- 
cords in each of these files). (Zielinski-MAXIMA) 
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Although flow in storm sewer networks is usually 
unsteady, nonuniform, turbulent, and subjeci to 
mutual backwater effects of joining sewers, it is 
only recently that complete dynamic wave equa- 
tions capable of accounting for the downstream 
backwater effect have been adopted in sewer net- 
work flow simulation. Numerical schemes for solv- 
ing the dynamic wave equations are computation- 
ally costly and at times unstable. The Illinois 
Storm Sewer System Simulation Model uses the 
method of characteristics to solve these dynamic 
wave equations. The use of this model to route 
unsteady open-channel flow in dendritic sewer net- 
works is reported. Application of the model to a 
48-pipe sewer system confirmed the following 
characteristics of unsteady open-channel flow in 
sewer networks: the backwater effect of the junc- 
tions cannot be ignored in modeling these systems 
and, under certain circumstances, reversal flow 
may occur; the depth-discharge relationship is not 
unique and a loop-type rating curve exists; and the 
occurrence of maximum discharge in a sewer need 
not, and usually does not, coincide with maximum 
depth. The model is also applied to the example 
sewer network given in an American Society of 
Civil Engineers Manual of Engineering Practice in 
order to demonstrate how a dynamic wave routing 
model can be used to evaluate and improve a 
sewer system. Although several refinements to the 
model are desirable, the computed results of the 
model presented appear to be in good agreement 
with the expectations based on physical reasoning. 
(Carroll-FRC) 

W82-06418 


DILUTION ANALYSIS FOR’ UNIDIREC- 
TIONAL DIFFUSERS, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

E. E. Adams. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
No HY3, p 327-342, March, 1982. 9 Fig, 18 Ref. 


Descriptors: *Diffusion coefficent, *Wastewater 
disposal, Cooling water, Mixing, Prediction, Math- 
ematical studies, Powerplants, Design criteria, 
Flow discharge, Fluid mechanics. 


Submerged multiport diffusers provide an efficient 
means for the rapid dilution of large volumes of 
wastewater discharged into ambient receiving 
waters. The mixing mechanics of two types of 
unidirectional diffusers used to discharge heated 
water from steam-electric powerplants into shal- 
low, laterally unbounded receiving waters are ex- 
amined. The diffusers analyzed include a coflow- 
ing diffuser, in which the discharge ports are ori- 
ented in the direction of the ambient current, and a 
tee diffuser, in which the discharge ports are ori- 
ented at right angles to the ambient current. An 
analytical theory for the dilution of a coflowing 
diffuser has been developed and was shown to 
yield good agreement with available meas- 
urements. Comparison of this theory with anlaysis 
governing other diffuser types indicated that the 
coflowing diffuser is the best choice for maximiz- 
ing dilution in open receiving waters with pre- 
dominant currents in one direction. The symmetri- 
cal orientation of a tee diffuser makes it the pre- 
ferred choice over a coflowing diffuser when the 
receiving waters are characterized by weak bidir- 
ectional currents. A semi-empirical theory was 
used to illustrate the dependence of tee difusser 
dilution on ambient current speed, suggesting that 
the highest practical discharge velocity should be 
used to obtain the most efficient mixing with this 
type of diffuser. Comparison of dilution obtained 
with a tee diffuser with that expected for staged 
diffuser indicated that staged diffusers provide the 
best dilution for receiving waters with strong idir- 
ectional currents. (Carroll-FRC) 
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V. M. Ponce, and F. D. Theurer. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
—* p 747-757, June, 1982. 2 Fig, 1 Tab, 11 

ef. 


Descriptors: *Channel flow, *Flood routing, Mus- 
kingum model, Model studies, Routing, *Diffusion 
model, Hydrographs, Streamflow. 


The Muskingum diffusion model, in which the 
channel routing parameters are calculated based on 
channel and grid characteristics, is evaluated. Nu- 
merical experiments are done to provide informa- 
tion on the criterion for spatial resolution to pre- 
serve the accuracy of the method. For very large 
values of the space step, unrealistic negative flows 
occur. The numerical experiments show that one 
of the routing coefficients, C2, should be equal to 
or greater than 0.33 for most practical applications. 
The upper limit for the space step can be calculat- 
ed from an equation which includes the terms 
Courant length, characteristic reach length, and an 
accuracy parameter of 2. (Cassar-FRC) 

W82-06423 


THE V-SHAPED BROAD-CRESTED WEIR, 
Waterloopkundig Lab., Delft (Netherlands). 

W. Boiten, and R. H. Pitlo. 

Journal of the Irrigation and Drainage Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No IR2, p 142-160, June, 1982. 18 
Fig, 4 Tab, 15 Ref. 


Descriptors: *Weirs, *Discharge measurement, 
*Crest gages, Hydraulic stuctures, Roughness co- 
efficient, Flow measurement, Discharge coeffi- 
cient, Flow velocity, Design criteria. 


The V-shaped broad-crested weir, a widely used 
measuring structure in irrigation and hydrologic 
studies, was investigated to discover the influence 
of free flow and submerged flow with shape angles 
of 90, 120, and 150 degrees and to study the 
thickness of the boundary layer and its effects on 
the discharge coefficient. A horizontal broad- 
crested weir was used to study the influence of the 
crest material. The characteristic discharge coeffi- 
cient was affected by three inteacting components: 
boundary layer effects related to crest roughness, 
lateral contraction upstream and downstream of 
the critical section Scaling effects may be caused 
by boundary layer effects if the Reynolds number 
is less than 300,000. The Froude number in the 
head measurement section should not exceed 0.2- 
0.5. The shape angle should not be less than 60 
degrees. The modular limit for V-shaped broad- 
crested weirs is a submergence ratio of 80% if the 
ratio of the energy head tocrest length does not 
exceed 0.45. Above this value the modular limit is 
reduced. Submerged flow can be calculated by 
introducing a drowned flow reduction factor 
usable for submergence ratios of 80-93%. The 
structure is suitable for measuring small and mod- 
erate discharges. Rules for design and application 
are given. (Cassar-FRC) 

W82-06450 


TURBULENT FRICTION IN A VISCOUS SUB- 
LAYER AND IN THE TRANSITION REGION 
OF THE FLOW OF WATER IN A FLAT DUCT, 
Ye. S. Mikhaylova, and Ye. M. Khabakphasheva. 
Fluid Mechanics-Soviet Research, Vol 9, No 6, p 
37-51, November/December, 1980. 8 Fig, 5 Tab, 
13 Ref. 


Descriptors: *Turbulent flow, *Flow friction, Hy- 
draulics, *Graphical methods, *Reynolds number, 
Flow, Flow measurement, Energy, Mathematical 
studies, Flow characteristics, Hydraulic properties, 
Flow velocity. 


Reynolds stresses have been useful in studying 
turbulent energy in turbulent wall flow. In the 
present study, they are utilized in describing meas- 
urements in the central part of a flat duct with a 
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1:10 aspect ration (1 by 10 sq cm). The viscous 
sublayer and the zone of intensive turbuent energy 
generation (y(+) < or = 60) in immediate prox- 
imity to the wall were examined on a specially 
developed water loop apparatus. Within the vis- 
cous sublayer (y(+) < 5), turbulent shear stresses 
account for only a few percent of the total friction, 
whereas at y(+) > 30, viscous friction virtually 
ceases to have any effect. The effects of fluctu- 
ations in u’ and v’ of various signs and scales on 
turbulent friction are examined. The role of large 
fluctuations in turbulent transport of momentum 
within the viscous sublayer is greater than in the 
transition layer, where the strips of ordered flow 
break down at a high rate, while random mixing of 
the liquid takes place. Results are compared with 
previously recorded data on the structure of the 
viscous sublayer. (Geiger-FRC) 

W82-06468 


THE CHOICE OF HYDRAULIC ENERGY DIS- 
SIPATOR FOR DAM OUTLET WORKS BASED 
ON A SURVEY OF PROTOTYPE USAGE, 

For primary bibliographic entry see Field 8A. 
W82-06500 


SOLUTIONS OF THE COLEBROOK-WHITE 
FUNCTION FOR RESISTANCE TO UNIFORM 
TURBULENT FLOW, 

University of Strathclyde, Glasgow (Scotland). 
Dept. of Civil Engineering. 

D. I. H. Barr. 

Proceedings of the Institution of Civil Engineers, 
Part 2: Research and Theory, Vol 71, No 2, p 529- 
535, June, 1981. 1 Fig, 6 Tab, 17 Ref. 


Descriptors: *Mathematical studies, *Reynolds 
number, *Turbulent flow, *Hydraulics, *Flow ve- 
locity, Mathematical equations, Flow characteris- 
tics, Flow, Model studies, Flow friction, Resist- 
ance. 


For many years, less effective approximations for 
the Colebrook’s smooth turbulent value of the 
Colebrook-White function approximation for 
resistance to uniform turbulent flow were widely 
used. The determination of the diameter when the 
discharge or the mean velocity is given is exam- 
ined. Accuracy in approximating the Colebrook- 
White function requires the application of a cor- 
rection factor to the smooth turbulent element of 
the approximation. Except when programmable 
calculators are applied to the intermittent solution 
of limited numbers of problems at a time, the 
conventional approach of iteration to attain a 
chosen limit of change in value between successive 
solutions is a wasteful process. A single accurate 
approximation solution is usually preferred, not 
only in the simple Colebrook-White function, but 
in developments for its use. The function may be 
combined with the Poiseuille equation for continu- 
ous laminar-turbulent coverage or used with gener- 
alization components to cover transition routes 
other than those delineated by the simple function. 
(Geiger-FRC) 

W82-06501 


NUMERICAL METHODS IN HYDRAULICS, 

S. V. Voropaev, and V. M. Lyatkher. 

Water Resources, Vol 8, No 3, p 225-226, May/ 
June, 1981. Translated from Vodnye Resursy, No 
3, p 32-33, May/June, 1981. 


Descriptors: *Symposium, *Hydraulics, *Fluid 
mechanics, *Numerical analysis, Flow, Heat trans- 
fer, Mass transfer, Seepage, Waves, Flow around 
objects, Model studies, Mathematical models, Hy- 
drodynamics. 


The All-Union symposium on numerical methods 
in hydraulics was held on April 14-18, 1980, in 
Telavi, Georgian SSR. The symposium’s main goal 
was to compare and analyze the results obtained 
on solving practical problems of hydraulics by 
numerical methods. Reports covered the following 
main subjects: flow around bodies and jet stream; 
free flows, waves on a water surface; flows in 
pressure systems; two- and three-dimensional prob- 
lems of free flows; heat and mass transfer; and 
seepage. A trend toward the mutual concerns and 


merger of hydraulics and fluid mechanics was rec- 
ognized. (Cassar-FRC) 
W82-06614 


HEREDITARY PHENOMENA IN TURBULENT 
BOUNDARY LAYERS, 

Leningrad Polytechnic Inst. (USSR). 

L. G. Loitsyanskii. 

Water Resources, Vol 8 No 3 p 241-246, May/ 
June, 1981. 5 Fig, 4 Ref. Translated from Vodnye 
Resursy, No 3, p 52-59, May/June, 1981. 


Descriptors: *Turbulent flow, *Flow velocity, 
*Boundary layers, Eddy viscosity, Boussinesq 
equations, Velocity, Flow characteristics, Numeri- 
cal analysis, Hydrodynamics, Mathematical 
models, Model studies. 


The Boussinesq formula and its modifications are 
suitable for use under the conditions of gradual 
variation of the mean velocity gradient, when the 
time scale of the variation considerably exceeds the 
time scale of turbulence. However, these equations 
do not give satisfactory results when the velocity 
varies abruptly on a small time scale compared to 
that of turbulence. Representations which reflect 
the prior history of the flow are required. This 
paper examines a general differential equation of 
transport devoid of local restrictions and a simplifi- 
cation proposed by Hinze and Builtjes, which ac- 
counts for the memory effect. Experimental data 
are compared with results obtained with various 
equations. (Cassar-FRC) 

W82-06618 


NUMERICAL METHOD OF SOLVING CER- 
TAIN INVERSE PROBLEMS OF HYDRAU- 
LICS, 

Akademiya Nauk SSSR, Novosibirsk. Inst. of Hy- 
drodynamics. 

A. F. Voevodin, and V. S. Nikiforovskaya. 

Water Resources, Vol 8, No 3, p 288-292, May/ 
June, 1981. 1 Fig, 4 Ref. Translated from Vodnye 
Resursy, No 3, p 114-118, May/June, 1981. 


Descriptors: *Roughness coefficient, *Channel 
flow, *Flow characteristics, Water level, Unsteady 
flow, Steady flow, Numerical analysis, Hydraulic 
properties, Model studies, Mathematical models, 
Hydrodynamics. 


A numerical method for identifying hydraulic pa- 
rameters (roughness coefficient, coefficient of wind 
stress, etc.) from data of actual measurements of 
the level of the free surface or depth of flow is 
proposed. The flow of water in a channel is de- 
scribed by St. Venant equations. It is assumed that 
the flow is gradually varied and the identification 
parameters are constant over the entire length of 
the investigated reach of the channel. Two sample 
problems, in which the roughness coefficient is 
reconstructed, are given. The necessary accuracy 
in determining the water level is determined by an 
iterative process. (Cassar-FRC) 

W82-06619 


TURBULENT TWO-DIMENSIONAL FLOW OF 
AN INCOMPRESSIBLE FLUID AROUND OB- 
STACLES WITH SEPARATION, 
Central Scientific Research Inst. 
Engine Construction (USSR). 

L. V. Gogish, and G. Y. Stepanov. 
Water Resources, Vol 8, No 3, p 267-271, May/ 
June, 1981. 3 Fig, 4 Ref. Translated from Vodnye 
Resursy, No 3, p 85-90, May/June, 1981. 


of Aviation 


Descriptors: *Turbulent flow, *Flow around ob- 
jects, *Flow separation, Numerical analysis, Hy- 
drodynamics, Model studies, Mathematical models, 
Fluid flow, Hydraulics, Boundary layers, Flow 
velocity. 


The integral method of calculation is the simplest 
and most reliable method of solving the problem of 
flow around obstacles with separation at high 
Reynolds numbers. The method uses empirical in- 
formation about the general scheme of the flow, 
quasi-one-dimensional formulations of the prob- 
lems for region of the layer and wake type, and the 
usual model of flow of an ideal fluid around a 


displacement body. Examples of calculating the 
velocity distribution in the case of turbulent flow 
around three types of objects (ledge, cylindrical 
segment projection, and a semicylinder, all located 
on a plane wall) are given. The complete solution 
of the problem of flow around an obstacle with 
separation contains five empirical coefficients. 
Three are concerned with the local conditions of 
the boundary-layer separation (increase in pres- 
sure, interaction length, and angle of deflection of 
the displacement body). Two characterize turbu- 
lent mixing in the near wake and in the isobaric 
bottom region. (Cassar-FRC) 

W82-06621 


INVESTIGATION OF THE TRANSFORMA- 
TION OF BREAKTHROUGH WAVES IN THE 
LOWER POOL OF A HYDROSTATION WITH 
THE USE OF COMPUTERS, 

Georgian Scientific Research Inst. of Power and 
Hydraulic Structures (USSR). 

G. N. Gvazava, L. L. Kvaratskheliya, and I. D. 
Muzaev. 

Water Resources, Vol 8, No 3, p 304-307, May/ 
June, 1981. 3 Fig, 5 Ref. Translated from Vodnye 
Resursy, No 3, p 135-138, May/June, 1981. 


Descriptors: *Dam failure, *Wave propagation, 
Breakthrough waves, Numerical analysis, Model 
studies, Mathematical models, Hydraulics, Hydro- 
dynamics, Computers. 


The characteristics of the breakthrough waves 
formed by failure of dams and other water im- 
pounding structures were studied with a large- 
scale model and by numerical analysis. The test 
station was 1000 m long; channel width, 10-12 to 
50-60 m; water volume in the upper pool, 550 cu 
m; and backwater height, 1.02 m. Two types of 
experiments were conducted: (1) instantaneous re- 
moval of the barrier and (2) blasting followed by 
breaks and washing away of the dam. The duration 
of collapse had little effect on the final results of 
the motion. Maximum depths of the breakthrough 
wave were the same; in the gradually collapsing 
situation maximum depths were delayed. Results of 
the numerical model agreed well with the ob- 
served results. Applying the numerical modei to a 
high-head dam showed that collapse of a 100 m 
dam caused a breakthrough wave propagating at 
30-35 m per sec, at which speed the air drag was a 
significant factor. Subsequently, the model was 
modified to account for air drag. (Cassar-FRC) 
W82-06622 


FINITE ELEMENT APPROXIMATIONS TO 
FLOW PROBLEMS, 

Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of 
Mathematics. 

G. J. Fix. 

Advances in Water Resources, Vol 5, No 1, p 17- 
20, March, 1982. 3 Fig, 7 Ref. 


Descriptors: *Flow, *Finite element method, 
*Fluid flow, Fluid mechanics, Hydraulics. 


Two sample problems using finite element methods 
to approximate fluid flows are illustrated. The first 
is a two-dimensional incompressible flow past an 
obstacle using the stream function and vorticity 
formulation. An appropriate variational method is 
developed using the classical Galerkin method. 
The second example is a three-dimensional incom- 
pressible flow using primative variables. The stand- 
ard Galerkin method is also used, but it can only 
produce stable and accurate approximations with 
selected finite element spaces. The two necessary 
conditions are that the space of pressures must be 
related to the velocity space by a given equation 
and that the velocity space must satisfy a decom- 
position property analogous to the classical decom- 
position of a vector field into a curl free part and a 
divergence free part. (Cassar-FRC) 

W82-06730 


NUMERICAL INVESTIGATIONS OF PLANS 
OF FLOW IN CHANNELS WITH A COMPLEX 
BOTTOM RELIEF, 





All-Union Designing, Surveying and Surveying 
and Scientific Research Inst. Hydroproject, 
Moscow (USSR). 

A. N. Militeev, and S. Y. Shkol’nikov. 

Water Resources, Vol 8, No 3, p 298-303, May/ 
June, 1981. 3 ig, 9 Ref. Translated from Vodnye 
Resursy, No 3, p 126-134, May/June, 1981. 


Descriptors: *Channel flow, *Flow pattern, 
*Roughness coefficient, Reservoirs, Flood plains, 
Numerical analysis, flow characteristics, Flow ve- 
locity, Bottom currents, Lower Kama Reservoir, 
cheboksary Reservoir, *USSR, Model studies, 
Mathematical models, Hydrodynamics. 


Practical problems in channel flow were investi- 
gated by numerical modeling using two-dimension- 
al St. Venant equations. Graphic representations of 
flow in fragments of reservoirs were obtained, 
allowing the region of interest, such as the inlet 
section, to be studied without having to calculate 
flows for the entire reservoir. To substantiate the 
use of the numerical method, results were com- 
pared with results from air pressure model experi- 
ments conducted on a 49.3 km reach of the Lower 
Kama Reservoir. This was partitioned into three 
fragments. The calculated and experimentally de- 
termined velocities agreed well, but the physical 
experiments detected some eddy regions absent 
from the calculations. The effects of roughness of 
the flood plain and channel were investigated for 
fragments of the Cheboksary Reservoir. In the first 
study the roughness coefficient of the flood plain 
was 0.07 and the roughness coefficient of the chan- 
nel 0-0.07. In this case the channel roughness had 
little effect on the result; the flows generally fol- 
lowed the direction of the channel. In the second 
series of experiments the roughness coefficient of 
the channel was zero and of the flood plain, 0-0.1. 
For a flood plain roughness coefficient > 0.02 the 
moduli of the velocity within the channel in- 
creased negligibly with increases in roughness co- 
efficient and decreased on the flood plain. Velocity 
differences were < 0.02, the character of the flow 
changed markedly and the jet going through 
reached the flood plain, forming eddies of different 
spatial scales. (Cassar-FRC) 

W82-06785 


EXPERIMENTAL INVESTIGATION OF AC- 
CELERATED TRANSITIONAL FLOW _ IN 
PIPES 


’ 
Tallinn Polytechnic Inst. (USSR). 
U. R. Liiv. 
Water Resources, Vol 8, No 3, p 307-312, May/ 
June, 1981. 6 Fig, 5 Ref. Translated from Vodyne 
Resursy, No 3, p 139-145, May/June, 1981. 


Descriptors: *Pipe flow, *Transition flow, *Flow 
characteristics, Unsteady flow, Turbulent flow, 
Flow velocity, Velocity, Shear stress, Accelerated 
flow. 


The distribution of velocity and intensity of turbu- 
lence over the cross section of a flow and the 
corresponding shear stress values at a pipe wall 
were studied during the replacement of one steady 
flow regime by another. The experimental device 
used a LISA hot wire anemometric apparatus with 
appropriate detectors for detecting the local char- 
acteristics of unsteady turbulent flow. Consider- 
able changes occurred in the flow structure, ex- 
presses in deformation of velocity diagrams and in 
a change in the distribution of the relative intensity 
of turbulence, Shear occurred within the relative 
radius of 0.66-0.79, separating the flow into two 
parts, core and near-wall regions. Although the 
new level of turbulence was mainly generated in 
the near-wall region, the final flow characteristics 
were established more slowly than in the core. The 
core of the flow was more sensitive to changes in a 
pressure gradient between ends of the pipe. Eddy 
stresses were noticeable in the layers between core 
and near-wall regions during transition flows. 
(Cassar-FRC) 

W82-06786 


LOCATING MONITORING WELLS, 
Wright-Pierce, Topsham, ME. 

B. Caswell. 

Water Well Journal, Vol 36, No 5, p 42-43, May, 
1982. 


Descriptors: *Well hydraulics, *Monitoring, *Path 
of pollutants, Seepage, Groundwater movement, 
Vertical flow, Flow velocity, Stratigraphy, 
Plumes, Geohydrology. 


Monitoring wells are used to measure groundwater 
potentials and obtain water samples for chemical 
analysis. The hydrogeological factors involved in 
location of long-term monitoring wells are dis- 
cussed. Monitoring wells must be located so that 
they intercept groundwater flowing either into or 
away from a contaminant source. Long well 
screens obtain integrated samples, and short 
screens obtain samples from a specific layer. It may 
be sufficient to estimate horizontal flow at the site 
by observation of local topography, but more de- 
tailed informaton from observation wells or seismic 
refraction data may be needed in some cases. Stra- 
tigraphy is important. Wells in sand are easy to 
locate, but wells in granite must be located in 
specific fractures. Clay layers may interfere with 
transmission of contaminants; the weil screen must 
be placed in the layer to be monitored. Knowledge 
of vertical flow patterns is important because con- 
taminants may be moved beneath a too-shallow 
well in a recharge area, or a too-deep well in a 
discharge area may intercept only upward moving 
uncontaminated water. Seepage velocity is impor- 
tant in determining the desirable distance between 
source and monitoring wells. Dispersion and the 
geometry of the slug or plume of contamination 
must also be considered in selecting number loca- 
tion of wells. The density of the contaminant will 
determine whether the substance will migrate 
downward and across normal groundwater flow 
lines. Existing aquifer stresses can alter flow direc- 
tions and seepage velocities. (Cassar-FRC) 
W82-06848 


HYDRAULIC ANALYSIS, PAINT CREEK AT 
STATE ROUTE 772, CHILLICOTHE, OHIO, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 

R. I. Mayo, and W. P. Bartlett, Jr. 

Open-File Report 81-350, 1981. 13 p, 17 Feg, 1 
Tab, 4 Ref. 


Descriptors: *Bridge design, *Hydraulics, *Flood 
profiles, *Flood flow, Flood recurrence interval, 
Flood frequency, Flood discharge, Hydrologic 
data, *Ohio, Chillicothe, Paint Creek. 


The Ohio Department of Transportation, Division 
of Highways, proposes to replace a three-span arch 
bridge across Paint Creek on South Paint Stree in 
Chillicothe, Ohio with a new deck-type structure 
resting on four sets of piles and four piers. Profiles 
of the 10-, 25-, 50-, and 100-year floods under 
present conditions and under conditions modified 
by construction of the new bridge are presented in 
this report. The results indicate that the construc- 
tion of the new bridge will not cause significant 
changes in the flood profiles or the areas inundat- 
ed. (USGS) 

W82-06948 


SUPERCRITICAL FLOW FLUMES FOR MEAS- 
URING SEDIMENT-LADEN FLOW, 

Science and Education Administration, Fort Col- 
lins, CO. 

R. E. Smith, D. L. Chery, Jr., K. G. Renard, and 
W. R. Gwinn. 

Technical Bulletin No 1655, July, 1982. 70 p, 43 
Fig, 3 Tab, 12 Ref, 4 Append. 


Descriptors: *Flumes, *Sediment load, *Discharge 
measurement, Open channel, Flow discharge, 
Rapid flow, Velocity, Sediment transport, Super- 
critical flow flume. 


High natural velocities and sediment concentra- 
tions in many locations prohibit the use of ordinary 
subcritical flow flumes because these flumes re- 
quire such low approach velocities that sediment is 
deposited. Supercritical flumes have been devel- 
oped to provide flow measurement for conditions 
of heavy sediment where ordinary flumes do not 
perform satisfactorily. A general type of supercriti- 
cal flow flume, called the Walnut Gulch flume, has 
been developed over many years of experience and 
testing in discharge measurements at the Walnut 
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Gulch experimental watershed, Tombstone, Arizo- 
na. Methods have been developed to analyze flows 
that exhibit lateral asymmetry in cross sectional 
profile, and porous dikes have been developed to 
considerably reduce asymmetry in the alluvial ap- 
proach section to these flumes. The experience 
with the Walnut Gulch flumes has led to an im- 
proved design of supercritical flume, called the 
Santa Rita flume. The flume was intended for use 
in small channel flow measurement, generally less 
than 4 cu m/s. The slope of the floor breaks at the 
entrance to the curved approach, and the curva- 
ture of the approach wall has been reduced some- 
what to decrease the tendency of waves to develop 
in the throat when flow direction changes too 
rapidly. (Moore-SRC) 

W82-06959 


LABORATORY INVESTIGATION OF DEFOR- 
MATIONS OF CANALS IN SAND, 

Akademiya Nauk SSSR, Moscow. Inst. Vodnykh 
Problem. 

L. I. Vikulova, O. N. Shishova, and E. A. 
Selivanova. 

Water Resources, Vol 8, No 4, p 389-397, July/ 
August, 1981. 6 Fig, 4 Tab, 9 Ref. Translated from 
we Resursy, No 4, p 91-102, July/August, 


Descriptors: *Sediment transport, *Canals, *Sand, 
*Canal embankments, Deformation, Channel ero- 
sion, Channel morphology, Erosion, Unstable 
channels, Bank erosion, Open-channel flow, Chan- 
nel flow, Flow velocity, Rivers, Dunes, Shoals, 
Flumes. 


Deformation of canals in sand was studied in a 20 x 
4 x 1 m flume formed from sand. Several conclu- 
sions were reached. Transverse transport of sedi- 
ment along troughs of underwater sand dunes is an 
important factor in the channel formation process. 
The transport of sediment from the banks along the 
troughs of oblique dunes causes slope instability, 
eventually widening the channel. Transverse sedi- 
ment transport within the channel distributes sus- 
pended sediment over the entire width of the chan- 
nel and promotes formation of large bed forms. 
The two stages of channel development are (1) 
initial (the channel widens, shoals, loses capacity, 
and develops transverse dunes, which cause 
bowing of the flow), and (2) transition (formation 
of large bed formations as are seen in rivers). The 
third stage could not be modeled in the laboratory 
because vegetation is a major factor. The forma- 
tion of shoals and secondary dunes occurs at con- 
stant water discharge. The rate of widening of the 
channel is dependent on current velocity. (Cassar- 
FRC 
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RESONANT WATERHAMMER: 
STUDY, 

Empresas Publicas, Medellin (Colombia). 

H. Perez. 

International Water Power and Dam Construction, 
Vol 34, No 4, p 42-43, April, 1982. 1 Fig, 2 Tab. 


A CASE 


Descriptors: *Hydroelectric plants, *Maintenance, 
Electric power, Powerplants, Electric power pro- 
duction, Water supply development, Water re- 
sources development, Valves, *Waterhammers. 


A description is offered of a case of resonant 
waterhammer on a 270 MW, 550 m gross head 
project in Colombia. Pressure fluctuation meas- 
urements are included and the remedial measures 
taken to safeguard the installations. The water 
supply system consists of a 160 meter long tunnel 
and two penstocks. The total length of the pipes is 
quite small to cover the height difference between 
the valve house and the powerplant. Two butterfly 
valves are provided to control the flow, one at the 
upstream end of each of the penstocks and six 
spherical ones at the downstream end, just before 
the entrance to the scroll case of each of the 
turbines. The first stage of the project came into 
operation in 1962. and the second stage in 1965/66. 
Resonance has occurred on two occasions. After 
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the phenomenon was studied, it was concluded 
that typical self-excited resonance had taken place, 
and that the only element which could have caused 
the problem was the spherical valve. After a while 
the conditions for penstock-valve vibration and 
pressure oscillation of the hydraulic system were 
tracked down, and the phenomenon could be re- 
produced at will. Resonance occurred on penstock 
1 if the needle valves of units 1 and 2 were open, 
and a complete shutdown of the system was car- 
ried out independently of which one of the units 1 
to 6 was taken out of operation. Resonance oc- 
curred during a complete outage, though with 
lower intensity if the needle valves of either 1 or 2 
were open. Resonance was noted in penstock 1 and 
the spherical valve of the unit of which the needle 
valves were open. No resonance occurred if units 3 
to 6 were in operation and units 1 and 2 were 
stopped, regardless of whether the needle valves of 
these units were left open or not. (Baker-FRC) 
W82-05981 


SIMULATING AND IMPROVING HYDRO 
PLANT CONTROL, 

Bochum Univ. (Germany, F.R.). Dept. of Me- 
chanical Engineering. 

K. H. Fasol, and M. Hoppe. 

International Water Power and Dam Construction, 
Vol 34, No 5, p 73-78, May, 1982. 6 Fig, 13 Ref. 


Descriptors: *Hydroelectric plants, *Control sys- 
tems, *Simulation analysis, Turbines, Computers, 
Model studies, Flow regulation. 


Analog simulation of a small hydro station with 
two 40 MW Francis turbines was carried out to 
provide information on the dynamic performance 
of the plant. As a result as additional stabilizing 
compensating circuit was designed, tested by simu- 
lation, and then tested in a prototype version. Field 
tests of frequency response and isolatd network 
operations confirmed the reliabiity of the simula- 
tion. The problem facing this station was the lack 
of a surge tank within the 6 km long water supply 
tunnel. Only very small rates of change in the 
guidevane opening were permitted before instabil- 
ity was reached. (Cassar-FRC) 

W82-06202 


AERATION AT FLOOR OFFSETS IN BOTTOM 
OUTLETS (BELUFTUNG AN SOHLSPRUN- 
GEN VON GRUNDABLASSEN), 

Technische Hochschule, Aachen (Germany, F. 
R.). Inst. fuer Wasserbau und Wasserwirtschaft. 
M. Horster, S. Rabben, and G. Rouve. 
Wasserwirtschaft, Vol 72, No 3, p 157-159, 1982. 6 
Fig, 3 Ref. English Summary. 


Descriptors: *Aeration, *Bottom outlets, *Dams, 
*High-velocity jets, Floor offsets, Cavitation, Ve- 
locity, Energy transfer, Reservoirs, *Gates, *Tun- 
nels, Design criteria, Water pressure, Hydraulic 
engineering. 


Bottom outlet tunnels usually have a very large 
cross-section due to a small energy gradient drop 
during operation. The main gate can be placed 
either at the beginning of the outlet or in the 
middle of the tunnel. In both cases the gate is the 
critical transition from pressure to nonpressure 
flow, where potential energy is transformed into 
kinetic energy and the question of adequate aer- 
ation from above arises. This question can be 
avoided by placing the gate at the end of the 
tunnel. The tunnel floor should then be curved in 
the direction of flow and should be furnished with 
a connecting offset. In this way, high velocity jets 
discharging below the gate can be aerated from 
below as well as naturally from above. Cavitation 
is also prevented because in the area of the con- 
cave curve, pressure forces arise that exceed by far 
the static pressure. (Gish-FRC). 

W82-06242 


CONFLUENCE OF TWO JETS CREATED BY 
TWO PARALLEL SEGMENT GATES OF A 
BOTTOM OUTLET (SCHUSSSTRAHL-ZUSAM- 
MENFUHRUNG BEI EINEM GRUNDABLASS 
MIT NEBENEINYANDERLIEGENDEN SEG- 
MENTSCHUTZEN). 


Technische univ., Berlin (Germany, F.R.). Inst. 
fuer Wasserbau und Wasserwirtschaft. 

For primary bibliographic entry see Field 8B. 
W82-06243 


SEWAGE SLUDGE PUMPING - RECENT RE- 
SEARCH AND APPLICATION, 

North-West Water Authority (England). 

For primary bibliographic entry see Field 5D. 
W82-06258 


DESIGN OF HEAT PUMP RETURN WELLS, 
Michigan Dept. of Public Health, Lansing. 

D. K. Keech. 

Water Well Journal, Vol 36, No 6, p 32-33, June, 
1982. 1 Fig, 1 Tab. 


Descriptors: *Wells, *Design criteria, *Heat 
pumps, Return wells, Groundwater recharge, Arti- 
ficial recharge, Recharge, Induced infiltration. 


A return well for groundwater heat pumps must be 
isolated from possible sources of pollution as re- 
quired by various state or local codes. Construc- 
tion of the return well should be equal in materials 
and workmanship to that of a production well and 
also meet all construction code requirements for 
the area. In Michigan a clamp-on type of pitless 
adapter is generally used as the frostproof casing 
connection to the well. Pressurization of gaskets is 
a requirement for approval of this design and is 
important from a public health standpoint on either 
a production or a return well. Pressurization of the 
discharge line also has a practical value in prevent- 
ing water from draining from the drop pipe. It is 
recommended that 10 psi of pressure be maintained 
on the line between the heat pump and return well. 
The back pressure valve must be calibrated to meet 
the head pressures caused by the static water level 
for each individual return well. The water level in 
a return well is elevated in order to apply the 
higher head that is needed to transmit the water 
into the aquifer. The specific capacity should be 
compared to the proposed rate of discharge into 
the return well. A return well with a specific 
capacity greater than 1 gpm/ft of drawdown will 
generally indicate a usable return well, providing 
the static water level is at a depth of 20 to 25 feet 
below ground level. One modification which may 
improve a marginal return well or aid wells with a 
higher static head is the use of a drawdown seal. 
(Baker-FRC) 

W82-06294 


DESIGN CONSIDERATIONS 
WORKS PUMPS SELECTION, 
McGraw-Edison Co., N.Y. 

W. C. Krutzsch. 

In: Water/Engineering and Management, Refer- 
ence Handbook-1982, p 40-43, May, 1982. 3 Fig, 4 
Tab. 


IN WATER- 


Descriptors: *Water treatment facilities, *Pumps, 
Design criteria, Wastewater facilities, Cavitation. 


To ensure the selection of pumps which will pro- 
vide maximum efficiency, it is necessary to consid- 
er specific speed. It has been estblished that the 
most efficient pumps are those having specific 
speeds falling in a range of about 2,000 to 2,500. 
Values below 1,500 are seldom acceptable for net- 
works applications except where the pumps are 
small and power requirements low. For any given 
combination of capacity and head, specific speed is 
directly proportional to pump speed, and higher 
values of the former can be achieved only by 
increasing the latter. This situation is unacceptable 
because the net positive suction head required 
(NPSHR) of the pump at higher speeds cannot be 
provided by the system. Pump performance will be 
unsatisfactory due to cavitation, with resulting 
noise, vibration, and possibly serious damage to the 
impeller and to other pump components as well. 
Recirculation will develop independently at the 
impeller inlet and outlet as capacity is reduced, 
most frequently at different capacities for each of 
these regions. Its cause is inherent in the nature of 
the centrifugal pump and the uses to which it is 
put. High specific speed pumps are less suited to 
waterworks services than optimum specific speed 


designs. They are most susceptible to recirculation 
and tend to have more limited operating ranges. 
The beneficial effects of increased NPSHR on the 
operating range of a pump can only be realized if 
the pump manufacturer can take advantage of it. 
While economic advantages of high specific speed 
pumps are often publicized, their disadvantages 
must be noted, and may not become apparent until 
after installation, making it a costly process. 
(Baker-FRC) 

W82-06343 


VARIABLE FREQUENCY DRIVES - SOME AP- 
PLICATION PRINCIPLES, 

Robicon Corporation, Pittsburgh, PA. 

R. N. Hamilton. 

In: Water/Engineering and Management, Refer- 
ence Handbook-1982, p 55-56, 58-60, May, 1982. 5 
Fig. 


Descriptors: *Water treatment facilities, *Design 
criteria, Energy conservation, Wastewater treat- 
ment, Pumps, Hydraulic engineering, Hydraulic 
design, Hydraulic equipment. 


A review of one of the major energy saving poten- 
tials typical of the water treatment industry is 
offered. Use of a variable speed drive can accom- 
plish reduced flow conditions by slowing down the 
speed of the pump impeller, allowing the motor 
pump combination to deliver the lower flow at a 
lower head. With many centrifugal pumps, this 
means of reduction will require horsepower input 
proportional to the speed cubed. It is the substitu- 
tion of variable speed of the prime mover for 
throttling or bypass of a portion of the pumped 
fluid to accomplish flow modulation that is the 
basic idea and will bring about energy savings to 
the industry. If a system will operate with a con- 
trol valve to maintain flow at 80% or less for 25% 
of its operating time, the economies of a variable 
speed drive for centrifugal machinery should be 
investigated. If a system is operating with a vari- 
able speed drive at 80% flow or less for 50% of its 
operating time, substitution of a more efficient 
solid state drive should be investigated. Employ- 
ment of a variable frequency drive will provide a 
secondary benefit for the starting of the motor. By 
using a variable-frequency drive to start the motor, 
breakdown torque as a limit is available on starting 
rather than locked-rotor and pull-up torque. This 
will prove useful to hydraulic engineers confront- 
ed with severe limitations of a power system. 
Other applications include high pressure fans, 
blowers or compressors used to introduce air to 
increase oxygen content. (Baker-FRC) 

W82-06345 


PUMP SUMP DESIGN EXPERIENCE: SUM- 
MARY, 

Engineering Hydraulics, Inc., Longmont, CO. 

C. E. Sweeney, R. A. Elder, and D. Hay. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
Agi dad p 361-377, March, 1982. 8 Fig, 2 Tab, 16 
Ref. 


Descriptors: *Design criteria, *Sumps, *Pumps, 
Hydraulic models, Performance evaluation, Flow 
characteristics, Hydraulic machinery, Cooling 
water, Vibration, Model studies. 


The capacity of vertical mixed flow pumps used to 
provide cooling water for industrial purposes and 
power generation has been increasing in recent 
years. However, since the thickness of the casing 
wall and the rigidity of the support do not increase 
in the same proportion as the hydrodynamic load- 
ing on the pump, larger pumps are more suscepti- 
ble to vibration and rough running and better 
entrance flow conditions are needed to ensure sat- 
isfactory performance. The conditions of flow en- 
tering a pump are the net result of approach flow 
to, and the hydraulic design of, the sump in which 
the pump is operated. Hydraulic conditions which 
may result in pump performance problems, stand- 
ards currently used in sump design, and criteria 
used to judge the acceptability of sump designs on 
the basis of the performance of hydraulic models 
are discussed. The designs of seven wet well sumps 





for vertical mixed flow pumps modified through 
hydraulic mode tests are presented and compared 
with design standards currently in use. Although 
currently published standards for basic sump di- 
mensions provide a good starting point, modifica- 
tions are needed to achieve satisfactory hydraulic 
performance by large pumps. Performance criteria 
used in the development of the existing standards 
may not have been as stringent as those required 
for current large capacity pumps. A variety of 
suggestions for sump modifications and dimensions 
are presented which may provide a basis for devel- 
oping conceptual or trial designs for sumps for 
large capacity pumps. A hydraulic model study 
should be performed when designing any major 
pumping facility to assure satisfactory perform- 
ance. (Carroll-FRC) 

W82-06419 


SWIFT ACTION BY STATE OFFICIALS PRE- 
PARES FOR WATER SUPPLY CRISIS. 

Public Works, Vol 113, No 3, p 64-65, March, 
1982. 


Descriptors: *Water transfer, *Water supply, 
*Pumping plants, New York, New Jersey, 
Drought, Pipelines, Water shortage. 


New Jersey installed a 20 mgd temporary, portable 
24 inch water main across the George Washington 
Bridge, to supply water to the drought-stricken 
northeast section of the state in 1981. The source 
of the water was the upper Delaware River, from 
which New Jersey had not previously used its full 
allotment. A permanent pumping station was built 
in an unused tunnel at 179th and Amsterdam 
Avenue, New York. Suitable pumps, which nor- 
mally require months to fabricate, were diverted 
from shipment to a petroleum company in the 
Southwest. The pump and pipeline system is avail- 
able for use in water emergencies and can be 
dismantled and stored in years of adequate rainfall. 
(Cassar-FRC) 

W82-06514 


ZIMBABWEAN HAND PUMP PASSES VIL- 
LAGE-LEVEL ENDURANCE TESTS. 
Water Water, Vol 5, No 5, p 36-37, May, 1982. 


Descriptors: *Pumps, *Developing countries, 
Rural areas, Wells, Water supply, *Zimbabwe. 


The low cost, rugged Blair/Prodorite hand water 
pump, developed in Zimbabwe, appears to fulfill 
the criteria for a village level operation and main- 
tenance pump. Costing $75 in kit form, the pump is 
made of lightweight plastic. Only the galvanized 
iron pump handle, which doubles as the water 
spout, is visible above ground. Below ground the 
pump consists of two plastic cylinders, one inside 
the other, fitted with identical valves at the base. 
The inner pipe is the piston/push rod. The up- 
stroke draws water into the cylinder through the 
lower fixed foot valve. The downstroke closes the 
foot valve and forces water up the hollow portion 
to the surface. The pump is usable to depths up to 
15 m. It lifts 20 liters per min, and 30-40 strokes by 
a young person can fill a bucket. Installation re- 
quires only the simplest tools and little technical 
expertise. Maintenance is confined to occasional 
clearing of debris from the foot value. In a factory 
test the pump was continuously pumped for 6 
million strokes (90 years of use for a single family) 
with no detectable wear. (Cassar-FRC) 

W82-06606 


FLOW CONTROL AT STORMWATER OVER- 
FLOWS AND STORMWATER TANKS (AB- 
FLUSSSTEUERUNG vo 
REGENWASSERBEHANDLUNGSANLAGEN), 
H. Brombach. 

Wasserwirtschaft, Vol 72, No 2, p 44-52, February, 
1982. 6 Fig, 1 Tab, 17 Ref. English Summary. 


Descriptors: *Control systems, *Storm-overflow 
sewers, *Storm wastewater, *Hydraulic equip- 
ment, Wastewater facilities, Wastewater treatment, 
Valves, Flow control, Flow characteristics, Hy- 
draulic engineering, Decision making, Planning, 
West Germany. 


Various controllers for stormwater treatment 
plants are discussed in terms of performance and 
suitability for different types of facility. Pipe throt- 
tles are the most common type of controller in the 
West German sewage system, though they are not 
easily adapted to differences in quality and quanti- 
ty of flow. The throttle slide valve is suitable for 
stormwater overflows and purification basins due 
to its low height and space requirements, large 
discharge, and subquadratic discharge pattern. 
Vortex throttles can significantly undercut the 
minimum discharge of the pipe throttle and are 
especially useful for small stormwater basins. The 
automatic vortex valve has roughly the same dis- 
charge span as the vortex throttle but is safer 
during operation; it is suited to storm overflow 
basins because it switches on less often and later 
than other controllers and produces its own short 
flushing surges. The float flap with nonlinear kine- 
matics is well suited to stormwater overflow basins 
and flood protection basins, while the closed-loop 
controller (a hybrid using both electromechanical 
and hydraulic energy) is employed exclusively in 
exposed stormwater basins. The stop-and-go con- 
troller is used for stormwater basins with outflow 
of < 10 1/sec, because continuous control provides 
too small a sweeping force and too great a risk of 
blockage. A complex diagram to aid in the choice 
of a controller is presented, as is a method for 
installing a cortex valve. A five-step plan for con- 
troller strategy for a serial system of overflow 
basins is described. Transition to automatic systems 
is presented in the form of a three-stage plan. 
(Gish-FRC) 

W82-06633 


PUT PRESSURE ON SEWAGE, 

Greenhorne and O’Mara, Inc., Riverdale, MD. 
For primary bibliographic entry see Field 5D. 
W82-06732 
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THE VALUE OF INSPECTION GALLERIES, 
Lahmeyer International G.m.b.H., Frankfurt am 
main (Germany, F. R.). 

C. Kutzner. 

International Water Power and Dam Construction, 
Vol 34, No 5, p 78-84, May, 1982. 5 Fig, 1 Tab, 18 
Ref. 


Descriptors: *Inspection galleries, *Dam design, 
*Seepage control, Earth dams, Rockfill dams, 
Grouting, Drainage systems, Dam foundations, 
Foundation rocks. 


Inspection galleries, also known as grouting galler- 
ies, inspection tunnels, drainage galleries, or con- 
trol galleries, are often built inside or below dams. 
This paper discusses the advantages of inspection 
galleries in earth and rockfill dams. Seepage moni- 
toring and control can be readily accomplished ty 
piezometers installed in the inspection gallery. Re- 
lease holes for preventing or reducing uplift below 
the downstream dam body can be readily drilled 
from the gallery. Underground settlement and dis- 
placements can be monitored from the gallery. 
Grouting work can be performed from the gallery 
without disturbing the embankment filling process. 
If necessary, grouting can also be done after im- 
poundment. The negative aspects of galleries in- 
clude extra costs and the possibility of disturbing 
foundation rock. Design and construction details 
for inspection galleries are given. (Cassar-FRC) 
W82-06204 


THE GROSSE DHUNN DAM AND THE FACIL- 
ITIES FOR THE CONTROL OF STABILITY 
AND FUNCTIONING (DIE GROSSE DHUNN- 
TALSPERRE UND DIE MESSEINRICHTUN- 
GEN ZUR UBERWACHUNG DER STANDSI- 
CHERHEIT UND DER FUNKTIONSTUCHTIG- 
KEIT DES DAMMES), 

Talsperrenabteilung des Wupperverbandes (Ger- 
many, F. R.). 

F. Cords. 

Wasserwirtschaft, Vol 72, No 3, p 119-123, 1982. 9 
Fig, 1 Tab, 2 Ref. English Summary. 
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Descriptors: *Dams, *Measuring instruments, 
*Rockfill dams, *Dam construction, Hydraulic en- 
gineering, Drinking water, Reservoirs, Water re- 
sources development, Water supply, Soil mechan- 
ics, Seepage, Safety, *West Germany, Grosse 
Dhunn Dam. 


The Wupperverband constructed the Grosse 
Dhunn Dam 10 km east of Leverkusen, West Ger- 
many, to ensure an adequate drinking water supply 
for the Bergisches Land to the year 2000 and 
beyond. This is a rockfill dam (built 1979-1980) 
with bituminous core sealing and a grout curtain 
(finished in 1981) with double rows to 25 m and 
single row to 50 m under foundation level. The 
dam is 63 m high, 380 m long, and 8.5 m wide. Its 
capacity is 81 cu hm. The planning, subsurface 
exploration, construction, and installation of mea- 
surement and control equipment is described. The 
rockfill-type dam was chosen as esthetically pleas- 
ing in the given landscape. Soil mechanics studies 
resulted in the bituminous core being bent toward 
the air side in the upper third and in the division of 
the dam cross-section into core zones with fill of 
small rocks and outer zones where less sealing was 
required. Particular care was taken to perform 
quality control on the bituminous core, as after 
installation this can no longer be inspected. Nu- 
merous measurement points were installed to ob- 
serve all movement and sealing properties of the 
dam during and after construction. External defor- 
mations could be detected by above-ground mea- 
surement points at five dam cross-sections, while 
internal deformations could be measured on the air 
side by a shaft lying along the third above-ground 
cross-section. Techniques applied were leveling, 
angle measurement, electrooptical distance mea- 
surement and optical sounding in the shaft. Ten- 
sion measurement was also performed. To control 
the sealing properties, the transition zone on the air 
side of the bituminous core was constructed of 
coarse ballast without fill to allow for seepage. 
(Gish-FRC) 

W82-06240 


TEST AND CONTROL PROGRAMME FOR 
TWISTE DAM SITUATED IN SANDSTONE 
AND WITH RESTRICTED EXTENT OF SUB- 
SURFACE SEALING (MESS- UND UBERWA- 
CHUNGSPROGRAMM EINER STAUANLAGE 
IM BUNTSANDSTEIN BEI BEGRENZTER UN- 
TERGRUNDABDICHTUNG AM_BEISPIEL 
DER TWISTETALSPERRE), 

G. Bjornsen. 

Wasserwirtschaft, Vol 72, No 3, p 135-139, Febru- 
ary, 1982. 6 Fig, 4 Ref. English Summary. 


Descriptors: *Dam design, Geology, *Sandstones, 
*Soil mechanics, *Rockfill dams, *Groundwater 
movement, *Sealing, Safety, Design criteria, Dam 
construction, Dams, Hydraulic engineering, 
Twiste Dam, *West Germany, Seepage, Perme- 
ability, Drainage, Testing procedures. 


Geological conditions at the site of the Twiste 
Dam, West Germany, are unfavorable. The dam is 
situated in new red sandstone, and the valley 
gravel and sides and the underlying rock are per- 
meable. Groundwater streams are forced to change 
direction around the dam shoulders and into a 
neighboring valley. The dam itself is permeable, as 
it is filled with new red sandstone, but water 
pressure is reduced by the carpet of river clay on 
the valley floor and by weathered rock on its sides. 
Soil mechanics and projections of groundwater 
flow under and around the dam by means of poten- 
tial theory determined the dam design. The fill was 
compressed in layers to reduce permeability, and a 
trench-furrows drainage system was built on the 
air side embankment to lessen possible negative 
effects of compression on the surface filter. Be- 
cause of the soft plastic clay foundation, the dam 
was built very wide with a flat embankment; to 
improve the watertightness of the clay, additional 
clay sealing and compression of the basin floor 
were performed. Reduction of water flow around 
the dam was achieved by extension of the injection 
curtain about 20 m beyond the shoulder. A five- 
year test program, during which the dam was filled 
to capacity in stages, confirmed the theoretical 
model and led to the introduction of additional 
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safety measures. For example, meadows below the 
dam became waterlogged and a drainage system 
was constructed; seepage into the neighboring 
valley necessitated an extension of the valley-side 
sealing to the height of greatest operating capacity. 
The program demonstrated the importance of sep- 
arate geohydraulic systems: on the one hand, bank 
prefilling, valley-side permeability and trench-fur- 
rowed drains; on the other, basin sealing, rock 
foundation, dam, and surface drains. The influence 
of anisotropy should be taken into account at the 
planning stage. (Gish-FRC) 

W82-06632 


8E. Rock Mechanics and 
Geology 


INVESTIGATIONS FOR NORWAY’S LONG- 
EST UNLINED PRESSURE SHAFT, 

Geoteam A/S, Oslo (Norway). 

J. Bergh-Christensen, and R. Kjelberg. 
International Water Power and Dam Construction, 
Vol 34, No 4, p 31-35, April, 1982. 9 Fig, 2 Tab, 3 
Ref. 


Descriptors: *Excavation, Water resources devel- 
opment, *Norway, Construction, Stability, Math- 
ematical studies, Computers, Model _ studies, 
Design criteria, Geological surveys, Tunnels. 


An unlined pressure shaft is described which will 
sustain the highest water pressure in Norway, and 
probably in the world. The geology of the site is 
described, along with studies undertaken to deter- 
mine the design criteria. The pressure shaft is 1130 
meters long, with a static head of about 1000 m. 
The topography of the sites is complex, and the 
main part of the scheme is at an evaluation varying 
between 1000 and 1200 meters, where the terrain is 
mountainous and rugged. From the reservoir the 
water is fed through a headrace tunnel to the top 
of the pressure shaft at an altitude of 800 meters. 
The pressure shaft itself will have an inclination of 
45 degrees, with its lower end just inside the 
powerplant. The method used for evaluation of the 
shaft siting is based on a calculation of total stress- 
es by finite element plain strain analysis. The main 
condition imposed by this approach is that the 
minimum total stress should be higher than the 
water pressure at every point along the shaft, to 
avoid the risk of failure by hydraulic fracturing. 
The computer program used gives, for this type of 
finite-element analysis, the stress distribution along 
a vertical plane normal to the contour lines of the 
terrain model. The shaft has to be located, in this 
case, obliquely in relation to the valley side, and 
consequently the standard program does not give 
the complete stress distribution along the shaft in a 
single run. The results of the model studies indicat- 
ed that the maximum total stress was mainly paral- 
lel to the valley side. The preliminary location of 
the shaft should be sufficiently safe, from these 
studies, and this location was chosen for the final 
site. (Baker-FRC) 

W82-05980 


DESIGNING AND EXCAVATING UNDER- 
GROUND POWERPLANTS, 

Trondheim Univ. (Norway). Dept. of Geology. 
E. Broch. 

International Water Power and Dam Construction, 
Vol 34, No 4, p 19-25, April, 1982. 8 Fig, 8 Ref. 


Descriptors: *Powerplants, *Design criteria, Con- 
struction, Tunnels, *Underground structures, Sta- 
bility analysis, *Norway, Geologic fractures, Geol- 
ogy. 


Norwegian experience in the field of underground 
powerhouses is reported, noting that about half the 
world’s underground stations are located in that 
country. Until recently the conventional drill and 
blast technique has been the dominating method of 
excavation. Approximately two thirds of the coun- 
try consists of Precambrian rocks, with different 
types of gneisses dominating. Other major rock 
types from this era include granites, gebbros and 
quartzites. There are also provinces dominated by 
arkosic sandstones and shales. Norwegian bedrock 
is very old and, from an engineering geological 


point of view, one could describe it as a typical 
hard-rock province. With knowledge of geological 
conditions, a geological engineer may give advice 
so that construction problems for an underground 
opening in rock may be avoided or solved in an 
economical way. Geological conditions include the 
types of rocks and the mechanical properties of 
each, the jointing of the rock masses, the weakness 
zones of the bedrock, stress conditions in the rock 
masses and the water conditions in the rock 
masses. The most important part of a feasibility 
study for an underground opening is to find the 
right place and position. Certain unfavorable types 
of rock should be avoided. Soapstones, serpentin- 
ites and periodotites together with jointed tecton- 
ites with clay coated joints and fissures have 
caused severe stability problems in underground 
openings. Considerations for the orientation of the 
long axis of the powerhouse, shaping of under- 
ground openings, dimensioning of underground 
openings, and design considerations for unlined 
shafts and tunnels are discussed. (Baker-FRC) 
W82-05982 


THE ANNABRUCKE RIVER POWER STATION 
ON THE DRAU, CONSTRUCTIONS TAKEN TO 
PREVENT EROSION IN THE VICINITY OF 
THE BARRAGE ON AN EXCEPTIONAL SUB- 
SOIL (DAS DRAUKRAFTWERK ANNA- 
BRUCKE, MASSNAHMEN ZUR VERHINDER- 
UNG DER EROSION IN BEREICH DES 
BAUWERKES AUF AUSSERGEWOHNLI- 
CHEM UNTERGRUND), 

H. Breth. 

Wasserwirtschaft, Vol 72, No 3, p 152-157, 1982. 
15 Fig. English Summary. 


Descriptors: *Powerplants, *Weirs, *Subsoil, 
*Erosion, Hydroelectric plants, Erosion control, 
Geologic mapping, Geologic formations, Sealants, 
Silt, Dams, Water resources development, Filters, 
Screens, Drau River, *Austria, Control systems, 
Seepage control, Design criteria, Hydraulic engi- 
neering. 


The power station Annabrucke and the accompa- 
nying weir were constructed on the River Drau in 
Austria on a subsoil endangered by erosion. The 
subsoil is composed of very permeable river gravel 
under which a layer of semi-permeable silt of vary- 
ing thickness is found; within the latter, sands and 
occasional pockets of gravel occur caused by the 
steep angle of these strata. Under the main barrage 
and turbine and weir outlets lies the largest pocket 
of gravel containing dangerous inlays of uniform- 
sized grains. In order to use the silt layer as a 
sealing element, the power station and weir, as 
well as the two dams adjoining them on either side 
were joined to the silt layer by a sealing screen. 
The braking effect of the silt meant that seepage 
water would flow through the three-level surface 
filter behind the main structure into the bottom 
water almost without pressure. A further louvered 
slide was built behind the surface filter to cut of 
the uniform grain layers and force groundwater 
through the filter. An electrical analogy model 
confirmed the sealing and braking concept. The 
decision to build a power-station complex on such 
a foundation requires extensive site investigation 
using numerous bores to construct a model as well 
as a thorough observation system so that runoff 
can be controlled not only under the main struc- 
ture but also under the basin and dams bordering 
the basin, behind the dams and in the bottom water 
under the main structure. A year after operation 
began, measurements showed that the braking 
effect of the silt and the draining effect of the 
uniform-grain layers ensured that seepage was dis- 
sipated before it reached the turbine and weir 
outlets so that the danger of erosion in the suscepti- 
ble layers was eliminated. (Gish-FRC) 

W82-06636 


INVESTIGATION OF THE PARAMETERS OF 
WAVES ON A RESERVOIR SURFACE IN THE 
EPICENTRAL ZONE OF AN EARTHQUAKE, 
Akademiya Nauk URSR, Kiev. Inst. of Hydrome- 
chanics. 

B. N. Ostroverkh. 

Water Resources, Vol 8, No 3, p 282-288, May/ 
June, 1981. 4 Fig, 4 Ref. Translated for Vodnye 
Resursy, No 3, p 105-113, May/June, 1981. 
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Descriptors: *Reserviours, *Earthquakes, *Wave 
propagation, *Oscillatory waves, Mthematical 
models, Seismic waves, Model studies, Numerical 
analysis, Wave height, Rock mechanics. 


The effect of earth quake zone parameters on 
surface waves in reservoirs was investigated using 
a numerical model to vary depth of the zone, rate 
of dislocation diffusion, remoteness from the epi- 
center, and the direction of tangent stresses along 
the displacement walls of the fissure. Figures 
showed the value of the maximum displacement of 
the water (the wave height) as a finction of: (1) the 
distance of the earthquake focus and (2) the depth 
of focus. Modeling results indicated that considera- 
tion of the combined oscillations of the elastic 
region and fluid region had a negligible effect on 
the oscillations of the elastic region, i.e., the oscil- 
lations of the surface of the wet and dry bottom 
were not significantly different from one another. 
However, it was necessary to consider the residual 
deformations of the bottom, formed in the case of a 
shallow-focus earthquake.(Cassar-FRC) 
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WORLD’S FIRST ALL-ROLLCRETE DAM, 
Army Engineer District, Walla Walla, WA. North 
Pacific Div. 

E. K. Schrader. 


Civil Engineering New York), Vol 52, No 4, p 45- 


( 
48, April, 1982. 2 Fig 
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The use of roller-compacted concrete was ex- 
plored in the construction of a 400,000 cubic yard 
of concrete by more than two-thirds. Willow 
Creek Dam will be the world’s first gravity dam to 
be built entirely with roller compacted concrete. 
Other such dams are now under construction. By 
using this method, Willow Creek Dam will be built 
with 75% less material than was required for the 
originally designed rockfill structure. The dam will 
be built in about one year instead of the three years 
previously planned. The spectacular savings in 
both time and money are due to the lower cement 
content required and the substitution of efficient 
earthmoving equipment and techniques for the far 
more labor intensive bucket-by-bucket procedure 
for placing conventional concrete. One of the main 
advantages of the design at Willow Creek was the 
elimination of a separate side channel spillway 
otherwise required for a rockfil or embankment 
dam. (Baker-FRC) 

W82-05999 


MIX DESIGN PARAMETERS FOR CONCRETE 
CONTAINING CHEMICAL ADMIXTURES, 

E. L. Ore. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB82-237082, 
Price codes: A03 in paper copy, AOI in microfiche. 
Bureau of Reclamation Report REC-ERC-81-6, 
December 1981. 27 p, 12 Fig, 5 Tab. 0-07-DV- 
00109. 


Descriptors: *Concrete additives, *Concrete tech- 
nology, *Concrete mixes, Compressive strength, 
Cements, Temperature effects, Aging, Setting 
time, Water-cement ratio. 


Concrete samples having water to cement ratios 
ranging from 0.35 to 0.65 with various quantities of 
WRA (water-reducing and set-controlling admix- 
tures) ranging from 0.00 to 0.40% at three tem- 
peratures were prepared and periodically tested at 
intervals up to 1 year. An average quality aggre- 
gate was used to provide adequately conservative 
concrete design data. The effect was evaluated for 
each condition of WRA on the rate of hardening at 
early ages, as shown by the resistance to penetrate 
of the wet-screened mortar, and at extended aging, 
as shown by the compressive strength. The larger 
dosages of WRA generally resulted in lower water 
requirements; however concrete with 0.10% WRA 
required slightly more water than the reference 





concrete. From 21 to 32 C, the water requirement 
increased 4.5% for each 5.5 degree temperature 
change. The setting time of mortar, wet-screened 
from concrete, increased as the WRA dosage in- 
creased. Larger amounts of WRA resulted in 1-day 
compressive strengths which were lower than the 
reference concrete, but by 3 days all concrete 
samples with WRA were stronger than the refer- 
ence concrete. All concretes containing WRA 
were stronger than those without WRA except for 
the 0.40% WRA concrete where the 1-day 
strengths were slightly less. The use of WRA’s was 
most effective in concrete with lower water- 
cement ratios and higher temperatures. A compari- 
son of concretes with equal 28-day strengths but 
different water-cement ratios showed that the con- 
crete without WRA was stronger at 90 days and 1 
year than that with WRA. (Moore-SRC) 
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WATER TANKS 
CRETE, 

Norwest Holst Construction Ltd., Watford (Eng- 
landd). 

W. M. Pedder. 

Water Services, Vol 86, No 1033, p 117-119, 
March, 1982. 2 Fig, 1 Tab. 
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Reinforced concrete water storage tanks are com- 
monly constructed in pairs, buried and landscaped 
for esthetic reasons. A typical design is 2 tanks 
each 25 m square, 4.5 m deep. Each tank roof is 
covered with gravel for grainage and soil for a 
grass cover. Expansion joints are not usually re- 
quired up to about 70 m length. Columns to sup- 
port the roof are conveniently spaced on a 4.8 m 
square grid. All vertical wall joints, except 
corners, and internal movement joints should be 
full contraction joints. Roof joints are partial con- 
traction joints. Metal or polyvinyl chloride water 
bars and sealant are usually provided at all joints. 
Details for design of walls and roof slabs are given. 
(Cassar-FRC) 
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THE CORROSION OF COPPER BY CHLORIN- 
ATED DRINKING WATERS, 

Massachusetts Univ., Amherst. Dept of Chemistry. 
For primary bibliographic entry see Field 5F. 
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Mobil Oil A.G., Celle (Germany, F.R.). 

For primary bibliographic entry see Field 3A. 
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(SICHERHEITSASPEKTE BEI KONSTRUK- 
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By H. Steffen. 

Wasserwirtschaft, Vol 72, No 3, p 144-147, 1982. 3 
Fig, 3 Ref. English Summary. 
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The installation of sealing in dams is discussed with 
emphasis on the interaction between the sealing 
and transition materials, foundation and support 
structures. For surface sealing, the foundation 
should be laid so that as little movement as possible 
occurs through consolidation, or transition materi- 
als should be chosen that allow the sealing to move 
in the direction of the expected stress. Copper is 
preferable to plastic where the transition material 
must carry high water pressure. Common errors 
are failure to place an expansion joint in the area 


where movement is expected or a too-massive con- 
struction of the transition joint. Plastic materials 
are more susceptible to erosion. Core sealing may 
experience fission forces if distortions occur in the 
supporting structure; these may lead to seepage 
and erosion. Distortion of the core is another cause 
of damage. For asphalt cores, transition zones are 
recommended. Quality control of the sealing 
during and after installation is important: for core 
sealing, an area may be singled out as a test zone, 
and test cores should be extracted from the main 
core; the success of surface sealing can be deter- 
mined by isotope sounding. Four examples of seal- 
ing errors are given: a too-porous material was 
used in the first-ever bituminous core seal, and led 
to permeability; in an asphalt membrane seal a tear 
above the joint led to slippage of the shear stress of 
the seal away from the joint, which caused a tear; a 
too-large joint in an asphalt seal caused a lack of 
give with expansion stress and let to the seal sepa- 
rating from the dam; and a tear occurred between 
strips of plastic sealing, allowing water to flow into 
the dam. None of these failures presented a danger 
to dam security, due to well-planned design and 
inspection measures. (Gish-FRC) 
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SEWERAGE: PRIORITIES FOR ACTION, 
Water Research Center (England). 

D. Fiddes, and M. J. Rouse. 

Water Pollution Control, Vol 81, No 2, p 280-287, 
1982. 12 Ref. 


Descriptors: *Sewer systems, *Rehabilitation, 
Maintenance, Structural engineering, Physical 
properties, Construction materials, Hydraulic pro- 
files. 


This paper considers both the structural and hy- 
draulic problems involved in planning proper 
sewage transport and treatment and suggests prior- 
ities for action by the industry. Evidence for the 
scale of sewer dereliction in the United Kingdom is 
collected from two sources: collapse and sample 
surveys. Data collection has been a major problem, 
as historic data were scarce. A collapse is defined 
as any sewer failure where excavation is required 
to effect the repair. The UK collapse rate appears 
to be about 5000 incidents per year. The current 
collapse rate would suggest a mean service life for 
the current sewer population of about 1000 years. 
Evidence from closed circuit television surveys 
shows that after reaching about 70 years of age, 
brick sewers deteriorate rapidly. The amount of 
money spent annually to rehabilitate sewers in 
rsponse to collapse incidents roughly equates to 
the estimated expenditures on all sewerage reha- 
bilitation. It may therefore be concluded that very 
little planned renewal is being undertaken. Work is 
currently underway to divide the existing sewer 
system into three zones - Zone A will contain the 
dewers where rapid detrioration has a high prob- 
ability, Zone B will have less frequent surveys and 
only gross defects will be dealt with, and zone C 
will have maintenance only in response to inci- 
dents. Assessment of the hydraulic performance of 
sewerage systems is even more difficult. The lack 
of analysis techniques and the known presence of 
many unrecorded storm overflows together with 
the transient and infrequent occurrence of flood- 
producing rainfall make it inevitable that many of 
the older sewer systems are also performing indif- 
ferently in the hydraulic sense. (Baker-FRC) 
W82-06260 
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Water Services, Vol 86, No 1033, p 124-125, 
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Several protective coatings for use in the water 
industry are described. They waterproof but are 
generally vapor permeable. Decadex, for external 
tank use, is solar reflective. It protects stone, brick, 
concrete, slate, wood, and tile from water, weath- 
er, and most chemicals by a seamless application. 
Steridex, a fungistatic protective finish, is used in 
drinking water plants. Sterepel not only is fungista- 
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tic, it also kills insects and rodents. Firecheck is a 
flameproof coating. Isoclad protects metal struc- 
tures from rust and salt spray attack. Soladex is an 
elastomeric solvent-based high-build barrier coat- 
ing which protects a wide range of substrates from 
water penetration and corrosion. It is ideal for use 
in low temperature areas. These products are man- 
ufactured by Liquid Plastics Limited, Preston, 
England. (Cassar-FRC) 
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CROSS-COUNTRY FORCE MAIN. 
Water/Engineerig and Management, Vol 129, No 
7, p 47-48, June, 1982. 
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A $370,000 12 inch diameter high density polyeth- 
ylene force main buried 7-9.5 ft deep carries 
wastewater effluent from the Hortonville, Wiscon- 
sin, treatment plant to the river 2.5 miles away. 
The route was chosen to bypass the town and 
reduce costs of digging up streets. A wildlife 
marsh was located only 50 ft from the plant, but 
effluent discharge there was not allowed without 
expensive tertiary treatment. Pipe sections were 
joined by heat fusion to form an essentially con- 
tinuous conveyance, except for planned air release 
and access points. The flexible pipe is expected to 
perform well in the shifting, corrosive soil. 
(Cassar-FRC) 
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The Porous Pavement Research Program of the 
Environmental Protection Agency is discussed, in- 
cluding information on the economics, advantages, 
potential applications, and status and future re- 
search needs of porous pavements. Such pave- 
ments are an available stormwater management 
technique which can be used on parking lots and 
low volume roadways to reduce both stormwater 
runoff volume and pollution. In addition, ground- 
water recharge is enhanced. Also, cost reductions 
result due to elimination of curbs, drains, and small 
sized storm sewers. Porous asphalt pavements con- 
sist of a relatively thin course of open graded 
asphalt mix over a deep base of large size crushed 
stones. Water can be stored in the crushed stone 
base until it can percolate into the subbase or drain 
laterally. Other porous pavement types include 
concrete lattice blocks and a porous concrete mix. 
If the possibility exists that water infiltrating the 
ground could reach a water supply aquifer, ade- 
quate protective means should be undertaken to 
determine that the surface runoff is not still con- 
taminated when it reaches the aquifer. (Baker- 
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PRACTICAL CALCULATIONS AND RECOM- 
MENDATIONS ON THE USE OF GUNPOW- 
DER ROCK BREAKERS IN HYDROTECHNI- 
CAL CONSTRUCTION, 

N. Ya. Orlov. 

Hydrotechnical Construction, Vol 15, No 8, p 502- 
506, 1981. 3 Fig, 7 Ref. Translated from Gidro- 
tekhnicheskoe Stroitel’stov, No 8, p 51-53, August, 
1981. 
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The effectiveness of gunpowder rock breakers in 
fracturing old foundations and structures depends 
largely on the parameters of the hydraulic pulse. 
Fracture of the medium is possible where the maxi- 
mum pressure in the pulse is > or = to the 
compressive strength strength of the medium. 
Equations are given to analyze the water-hammer 
phenomenon that occurs in the compressive phase 
of the pulse and determines the processes of dy- 
namic compression of the fluid with interference of 
the shock waves and without outflow of the fluid 
into cracks. These take into account the design of 
the rock breaker, the geometry of the shothole, 
and the physical properties of the medium. They 
show that the elastic volume in the area of the 
anchor device greatly affects the reflection of the 
incident waves and slows the pressure increase in 
the pulse. The half-phases of the annular section 
and of the perforated part of the tube are important 
in attaining maximum pulse amplitude, and the 
inertia of the annular section is influential in shap- 
ing the pulse. Equations for measuring cracks oc- 
curring at the end of the compression phase and 
for determining the duration of the discharge phase 
are also given. Finally, calculations are given for 
fracturing a mass by means of several rock break- 
ers acting simultaneously. (Gish-FRC) 
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Fish Habitat improvement structures were placed 
in the River Perry, a small lowland river in Eng- 
land, The channel had been dredged and widened 
on several occasions since 1900 to improve drain- 
age conditions. In a 600 m reach two low dams (< 
1 m high) and two current deflectors were in- 
stalled. One deflector was put in a shallow fast- 
flowing area and the other in a deeper slow-flow- 
ing section. A floating plywood artificial cover 
was added to simulate overhanging bank vegeta- 
tion and undercut banks. The dams _ increased 
water depth and reduced current velocity above 
the impoundment and decreased water depth and 
increased current velocity (maximum 80 cm per 
sec) downstream. Below the dams the greatly in- 
creased water turbulence scoured bed material, 
producing a pool and ripple pattern. Both current 
deflectors increased flow velocity (maximum 60 
cm per sec) by narrowing the river channel, but 
only the one installed in the shallower, fast-flowing 
part of the river produced a pool-ripple pattern. 
The temporary covers effectively simulated natu- 
ral cover but were damaged by winter floods. 
(Cassar-FRC) 
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Hydroacoustic assessment, a tool for employing 
sonar to assess fish area populations in fisheries and 
the marine environment, is receiving increased at- 
tention. Studies were carried out to develop a 
method of analyzing echograms employing echo 
density and variability concepts, to compare mean 
echo densities on echograms with catches from a 
midwater trawl and to compare echograms from 
various Lake Champlain sites at various time peri- 
ods. Specifically, a dot-grid was used for analysis 
of echo density on the echograms in an attempt to 
determine relative abundance of pelagic fish. High- 
est echo-densities were generaliy noted between 
60-100 feet. While significant echo count differ- 
ences were found between depths, between Lake 
sites, and between times, no real pattern of echo 
count differences emerged. Correlation coefficients 
relating midwater trawl smelt catch numbers to 
mean echo counts at trawling depth were -0.02 for 
large (45 ft square mouth) and 0.37 for small (16 ft 
square mouth) trawls. However, the relationship 
between echo counts and biomass is unknown. 
While a combination of echo sounding needed 
before other standard assessment techniques can be 
eliminated. The method developed herein, howev- 
er, has been demonstrated to Vermont fish and 
game personnel. (Zielinski- MAXIMA) 
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Textural composition of spawning gravel influ- 
ences survival and emergence of salmonid em- 
bryos. A new method has been developed for 
collecting, sorting, and interpreting gravel quality. 
Because both sediment distribution and redd site 
selection by salmonids are nonrandom events, the 
location from which samples are drawn should be 
identified by an experienced fishery biologist. Sam- 
ples are collected with a tri-tube freeze-core device 
and dry-sorted using sieves based on the Went- 
worth scale. An index to the quality of gravel is 
obtained by dividing geometric mean particle size 
by the sorting coefficient (a measure of the distri- 
bution of grain sizes) of a sample. The resulting 
number is called the ‘fredle index’ and is proposed 
as a standard for evaluating the reproductive po- 
tential of spawning gravel. The magnitude of 
fredle numbers is a measure of both pore size and 
relative permeability, both of which increase as the 
index number becomes larger. Permeability and 
pore size control movement of water and alevins 
through gravel. This method of calculating a qual- 
ity index for stream sediments allows identification 
of the quality of gravel used for reproduction by 
salmonids. Comparisons can be made of gravel 
quality within and between strams, and temporal 
changes in texture and permeability can be moni- 
tored. The technique should be especially useful 
for measuring changes in gravel quality resulting 
from sedimentation from nonpoint sources in man- 
aged forest watersheds. (Moore-SRC) 
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The Department of the Environment, on the rec- 
ommendation of the Water Resources Research 
Support Program Review Group, has agreed to 
provide a total of $250,000 for water-related envi- 
ronmental research during 1981-81 to the Canadian 
university research community. The Water Re- 
sources Research Support Program provides for 
innovative research relevant to departmental con- 
cerns and responsibilities for water resources re- 
search in the natural and social sciences with em- 
phasis on water management issues. By fostering 
the interest of university researchers, it thereby 
utilizes their knowledge and expertise in solving 
water research problems and provides opportuni- 
ties for their participation in socially relevant envi- 
ronmental research. Fifteen universities across 
Canada will share the $250,000, which will be used 
to support both unidisciplinary research projects 
and multi- or interdisciplinary programs aimed at 
solving regional and national water research issues. 
(WATDOC) 
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Plume Hydrodynamics in Coastal Waters, 
W82-06837 2L 


DELAWARE UNIV., NEWARK. WATER 
RESOURCES CENTER. 
The White Clay Creek Project: A Prototype 
Strategy for Protecting Small Stream Valleys. 
W82-06368 6B 


DELHI UNIV., NEW DELHI (INDIA). DEPT. 
OF BOTANY. 
Diatom Distribution and Status of Organic Pol- 
lution in Sewage Drains, 
W82-06484 sc 


DENVER RESEARCH INST., CO. 
Feasibility of Financial Incentives to Reuse Low 
Quality Waters in the Colorado River Basin, 
W82-06693 3C 


DEPARTEMENT DE GENIE BIOCHIMIQUE, 
TOLOUSE (FRANCE). 
Continuous Dentrification by Immobilized Cells 
(Denitrification en Continu a l’Aide de Microor- 
ganismes Immobilises sur des Supports Solides), 
W82-06830 5D 


DEPARTMENT OF AGRICULTURE, 
SUMMERLAND (BRITISH COLUMBIA). 
RESEARCH STATION. 
Responses of 6-Year-Old Diamond Grapevines 
to the Change from Sprinkler to Trickle Irriga- 
tion and to the Time and Method of Applying 
Nitrogen, 
W82-06492 3F 


DEPARTMENT OF ENERGY, ARGONNE, 
ILLINOIS, OPERATIONAL AND 
ENVIRONMENTAL SAFETY DIVISION. 
Manganese-54 Accumulation by Chlorella SPP., 
Daphnia Magna and Yellow Perch (Perca 
Flavescens). 
W82-06904 5B 
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DEPARTMENT OF ENERGY, WASHINGTON, 
DC. 
Final Environmental Impact Statement; Defense 
Waste Processing Facility, Savannah River 
Plant, Aiken, S.C. 

W82-06087 6G 


Environmental Assessment; Geothermal Direct 
Heat Project; Marlin Texas. 
W82-06404 6G 


DEPARTMENT OF ENERGY, WASHINGTON, 

DC. DIV. OF GEOTHERMAL ENERGY. 
Environmental Assessmental, Geothermal 
Energy, Heber Geothermal Binary-Cycle Dem- 
onstration Project; Imperial County, California. 
W82-06406 6G 


DEPARTMENT OF ENVIRONMENTAL 
AFFAIRS (SOUTH AFRICA). 
Design Technique Development for Dams in 
South Africa, 
W82-06011 8A 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
FRESHWATER INST. 
Degradation of Terbutryn in Sediments and 
Water Under Various Redox Conditions, 
W82-06790 5B 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, TAUPO (NEW 
ZEALAND). ECOLOGY DIV. 
Factors Influencing Orthophospate Turnover 
Times: A Comparision of Canadian and New 
Zealand Lakes, 
W82-05992 2H 


DEPARTMENT OF THE ENVIRONMENT, 
DARTMOUTH (NOVA SCOTIA). INLAND 
WATERS DIRECTORATE. 

Reregulation on an International River--A Case 

Study, 

W82-06429 6G 


DEPARTMENT OF THE ENVIRONMENT, 
LONDON (ENGLAND). 
Implications for the Water Industry of the Noti- 
fication Scheme for New Chemicals, 
W82-06261 6E 


DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). 
A Method for Wastewater Treatment System 
User Cost Allocation, Volume 2: User’s Manual, 
W82-06381 5D 


A Method for Wastewater Treatment System 
User Cost Allocation, Volume I: Study Report, 
W82-06382 5D 


Water Resources Research Support Program 
1981 - 1982. 
W82-06565 9D 


Albedo Survey on Andrei Glacier, Iskut River 
Basin, B. C., Midsummer, 1980, 
W82-06578 2C 


DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). COMPUTING AND 
APPLIED STATISTICS DIRECTORATE. 
Calculation of Cumulative Percentage at Select- 
ed Particle Sizes from Bottom Withdrawal Tube 
Analysis, 
W82-06873 2J 


DEPARTMENT OF THE ENVIRONMENT, 
READING (ENGLAND). WATER DATA UNIT, 
The Practical Handling of Water Quality Moni- 
toring Data, 
W82-06591 71C 


DEPARTMENT OF THE ENVIRONMENT, 
VANCOUVER (BRITISH COLUMBIA). 
INLAND WATERS DIRECTORATE (PACIFIC 
REGION). 
Changes in Extractable Metal Concentrations 
During Storage of Surface Water Samples Con- 
taining Sediments, 
W82-06630 2K 


DEPARTMENT OF WATER AFFAIRS, 
FORESTRY AND ENVIRONMENT 
CONSERVATION, PRETORIA (SOUTH 
AFRICA). 

Lessons Learned from the 1981 Laingsburg 

Flood, 

W82-05997 2E 


DEWILD GRANT RECKERT AND 

ASSOCIATES CO., ROCK RAPIDS, IA. 
Supplying Water to the Rural Community, 
W82-06223 5F 


DIAMOND SHAMROCK CORP., MUSCLE 
SHOALS, AL. 
Carbon-Dioxide Neutralization of an Alkaline 
Effluent, 
W82-05973 5D 


DILLON (M. M.) LTD., LONDON (ONTARIO). 
Advanced Water Treatment for Color and Or- 
ganics Removal, 

W82-06279 5F 


DONOHUE AND ASSOCIATES, INC., 
SHEBOYGAN, WI. 
A Legacy from Construction Grants, 
W82-06251 5D 


DREXEL UNIV., PHILADELPHIA, PA., DEPT. 
OF BIOLOGICAL SCIENCES. 
Microbiology: Wastewater Treatment, 
W82-06926 5D 


DREXEL UNIV., PHILADELPHIA, PA. 
ENVIRONMENTAL STUDIES INST. 
A Simplified Buffer Capacity Model for Sanitary 
Landfill Leachate, 
W82-06038 5B 


DU PONT DE NEMOURS AND CO., AIKEN, 
SC. SAVANNAH RIVER LAB. 
Treatment of Cooling Systems Containing High 
Levels of Legionella Pneumophila, 
W82-06769 SF 


DUKE UNIV., DURHAM, NC. 
Sludge Management: A Research Update, 
W82-06007 SE 


DUNDEE UNIV. (SCOTLAND). DEPT. OF 
BIOLOGICAL SCIENCES. 
Size and Shape in Raised Mire Ecosystems: A 
Geophysical Model, 
W82-06215 2G 


E. V. S. CONSULTANTS, INC, SEATTLE, WA. 
Environmental Improvement at Port Alice, B. 


Cc, 
W82-06515 5C 


EAST BAY MUNICIPAL UTILITY DISTRICT, 

OAKLAND, CA. WATER QUALITY DIV. 
Hazardous Material Spills--Are You Ready, 
W82-06417 5G 


EBASCO SERVICES INC,, GREENSBORO, 
NC 


Power Plant Siting, 
W82-06555 





ECO-RECHERCHE LTD., POINTE-CLAIRE 
(QUEBEC). 
A Water Quality Index for Lake Beaches, 
W82-06660 5G 


ECO-RESEARCH LTD., INC., POINT-CLAIRE 
(QUEBEC). 
High Rate Biological Treatment of TMP Efflu- 


ent, 
W82-05955 5D 


ECOLE NATIONALE DES PONTS ET 
CHAUSSEES, PARIS (FRANCE). 
Accuracy of Firm Yield Estimates of Direct 
Supply Reservoirs with Limited Data, 
W82-06300 4A 


ECOLOGICAL ANALYSTS, INC., SPARKS, 
NV. 
Bioassays - Procedures and Results, 
W82-06810 


ECOLOGY AND ENVIRONMENT, 
INCORPORATED, BUFFALO, NEW YORK. 
Biomass and Distribution of Cladophora Glo- 
merata in Relation to Some Physical-Chemical 
Variables at two Sites in Lake Erie, 
W82-06941 5C 


EDINBURGH UNIV. (SCOTLAND). GRANT 
INST. OF GEOLOGY. 
Comparison of Filtration Techniques for Size 
Distribution in Freshwaters, 
W82-06731 5A 


EIDENOSSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWASSERSCHUTZ, ZURICH 
(SWITZERLAND). 
Inshore-Offshore Sedimentation Differences Re- 
sulting from Resuspension in the Eastern Basin 
of Lake Erie, 
W82-06494 2J 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
DEPT. OF GEOGRAPHY. 

Regional Water Balance on the Arctic Tundra in 

Summer, 

W82-06061 2D 


Evaporation from the Surface of the Arctic 
Tundra on Axel Heiberg Island, 
W82-06065 2D 


ELSEVIER SCIENTIFIC PUBLISHING CO., 
AMSTERDAM (NETHERLANDS). 
Desalination Directory 1981. 
W82-05908 


EMPRESAS PUBLICAS, MEDELLIN 
(COLOMBIA). 
Resonant Waterhammer: A Case Study, 
W82-05981 8C 


ENERGY POLICY STUDIES, INC., OMAHA, 


The Benefits of Water Management in Energy 
and Agricultural Development in the San Juan 
River Basin of New Mexico, 

W82-06517 3E 


ENGINEERING HYDRAULICS, INC., 
LONGMONT, CO. 
Pump Sump Design Experience: Summary, 
W82-06419 8C 


ENSO-GUZEIT OSAKEYHTIO, IMATRA 
(FINLAND). 
Treatment of Pulp and Paper Industry 
Wastewaters in an Anaerobic Fluidized Bed Re- 
actor, 
W82-06226 5D 
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ENVIRODYNE ENGINEERS, KNOXVILLE, 
TN 


Solid Wastes and Water Quality, 
W82-06929 5B 


ENVIROGENICS SYSTEMS CO., EL MONTE, 
CA. 
RO, MSF and VTE/VC Desalination: A Com- 
parative Evaluation, 

W82-06110 3A 


ENVIRONMENTAL LAW INST., 
WASHINGTON, DC. 
Groundwater Policy: A Patchwork of Protec- 
tion, 
W82-06411 6E 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. 
Getting Your Money’s Worth from Filtration, 
W82-06412 SF 


Effect of UV Light Disinfection on Antibiotic- 
Resistant Coliforms in Wastewater Effluents, 
W82-06532 5D 


Microbiology: Methodology and Quality Assur- 
ance, 
W82-06919 SA 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH., DRINKING WATER 
RESEARCH DIVISION. 

Microbiology: Water, 

W82-06924 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
NEW YORK. REGION II. 
New Directions in Water Pollution Control, 
W82-06071 5G 


ENVIRONMENTAL PROTECTION AGENCY 
REGION VI, DALLAS, TX. 

Substrate-Associated Microfauna, 

W82-06925 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
RESEARCH TRIANGLE PARK, NC. 
Determination of Aldicarb Residues in Water by 
Combined High Performance Liquid Chromato- 
graphy Mass Spectrometry, 
W82-06549 5A 


ENVIRONMENTAL RESEARCH LAB. 
DULUTH, MN. 
Effects of Pollution on Freshwater Fish, 
W82-06803 5C 


ENVIRONMENTAL RESEARCH LAB., GULF 
BREEZE, FL. 
Algae and Crustaceans as Indicators of Bioacti- 
vity of Industrial Wastes, 
W82-06654 SA 


ENVIROTECH-SEPHTON DEVELOPMENT 
CENTER, EMERYVILLE, CA. 
Waste-Heat Vertical Tube Foam Evaporation 
for Cooling Tower Blowdown Renovation/Re- 
cycle, 
W82-06369 3E 


ESSEX UNIV., COLCHESTER (ENGLAND). 
DEPT. OF BIOLOGY. 
Sulfate Reduction and Methanogenesis in the 
Sediment of a Saltmarsh on the East Coast of the 
United Kingdom, 
W82-06541 2L 


EWBANK AND PARTNERS LTD., BRIGHTON 
(ENGLAND). 

The Energy Resources of Kenya, 

W82-05978 6D 


EXXON RESEARCH AND ENGINEERING 
CO., LINDEN, NJ. CORPORATED 
RESEARCH TECHNOLOGY FEASIBILITY 
CENTER. 

Extraction of Phenolic Compounds and Organic 

Acids by Liquid Membranes, 

W82-06331 5D 


FAIRFAX COUNTY WATER AUTHORITY, 
MERRIFIELD, VA. 

Policing Demand Through Pricing, 

W82-06352 6D 


FEDERAL ENERGY REGULATORY 

COMMISSION, WASHINGTON, DC, OFFICE 

OF ELECTRIC POWER REGULATION. 
Application Procedures for Hydropower Li- 
censes, Exemptions and Preliminary Permits. 
W82-06088 6E 


FIRST CHEMICAL CORP., PASCAGOULA, 
MS. 
The Electrolytic Process for Chromate Removal 
in Cooling Towers, 
W82-06996 5D 


FISCHER AND PORTER CO., WARMINSTER, 
PA. 

Making Chlorination Trustworthy, 

W82-06639 SF 


FISH AND WILDLIFE SERVICE, LA CROSSE, 
wi. 
A Rapid High-Performance Liquid-Chromato- 
graphic Method for Simultaneously Determining 
the Concentrations of TFM and Bayer 73 in 
Water During Lampricide Treatments, 
W82-06495 SA 


FLORENCE UNIV. (ITALY). 
Relationship Between the Yearly Maxima of 
Peak and Daily Discharge for Some Basins in 
Tuscany, 
W82-06200 2E 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF MECHANICAL ENGINEERING. 
Energy and Water Conservation Through Recy- 
cle of Dyeing Wastewater Using Dynamic 
Zr(IV)-PAA Membranes, 
W82-06123 5D 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Soil and Groundwater Changes Under Land 
Treatment of Wastewater, 
W82-05964 5D 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 
Tetrazolium Reduction-Malachite Green 
Method for Assessing the Viability of Filamen- 
tous Bacteria in Activated Sludge, 
W82-06752 5D 


Methods for Apportioning the Cost of a Water 
Resource Project, 
W82-06853 6C 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
FOOD AND RESOURCES ECONOMICS. 
How Rate Structures and Elasticities Affect 
Water Consumption, 
W82-06351 6C 


FLORIDA UNIV., SANFORD. 
AGRICULTURAL RESEARCH AND 
EDUCATION CENTER. 
Water Treatment by Aquatic Ecosystem: Nutri- 
ent Removal Reservoirs and Flooded Fields, 
W82-06078 5D 
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FLORIDA UNIVERSITY, GAINESVILLE 
SCHOOL OF FOREST RESOURCES AND 
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Sedimentary Losses of Phosphorus in some Nat- 

ural and Artificial lowa Lakes, 

W82-06901 » 


FLOW GENERAL INC., MCLEAN, VA. 
The Potential Acidity Associated with Dews, 
Frosts, and Fogs, 
W82-06246 2K 


FORAS FORBARTHA, DUBLIN (IRELAND). 
An Automated Procedure for the Determination 
of Total Kjeldahl Nitrogen, 

W82-06314 5A 


FORD, THORNTON, NORTON AND 

ASSOCIATES, LTD., VICKSBURG, MS. 
Reservoir Water Quality Sampling Design, 
W82-06868 


FOREST SERVICE, CORVALLIS, OR. 
FORESTRY SCIENCES LAB. 
Forest Management and Anadromous Fish 
Habitat Productivity, 
W82-06965 5C 


Management of Watershed Rehabilitation-- Re- 
flections from Mt. St. Helens and Redwood 
Creek, 

W82-06968 4D 


FORSCHUNGSINSTITUT BERGHOF 

G.M.B.H., TUBINGEN (GERMANY, F.R.). 
Membrane Separation Processes, 
W82-06445 


FREASHWATER BIOLOGICAL 
ASSOCIATION, WINDMERE (ENGLAND). 
The Effect of Boat Activity on Turbidity in a 
Shallow Broadland River, 
W82-06330 5C 


FRESHWATER BIOLOGICAL ASSOCIATION, 
AMBLESIDE (ENGLAND). 
Apparent and Measured Rate of Nitrification in 
the Hypolimnion of a Mesotrophic Lake, 
W82-06749 5C 


FRESHWATER FISHERIES LAB. 
Ecology of Streams Draining Forested and Non- 
Forested Catchments in an Area of Central 
Scotland Subject to Acid Precipitation, 
-06909 5C 


FRITO-LAY, INC., DALLAS, TX. 
Potato and Corn By-Products Used as Cattle 
Feed, 
W82-06488 SE 


FURNESS (C,. D.) AND ASSOCIATES LTD. 
(ENGLAND). 
How Equitable Are Effluent Charges, 
W82-06074 6C 


GENERAL DEVELOPMENT CORPORATION, 
MIAMI, FLORIDA, ENVIRONMENTAL 
PLANNING AND PROGRAMS 
DEPARTMENT. 

Estimation of Pre- and Post-Development Non- 

point Water Quality Loadings, 

W82-06043 5B 


GENOA UNIV. (ITALY). FISIOLOGIA 
GENERALE. 
Evaluation of General and Specific Stress Indi- 
ces in Mussels Collected from Populations Sub- 
jected to Different Levels of Heavy Metal Pollu- 
tion, 
W82-05983 5C 


GEOLOGICAL SURVEY, ALBUQUERQUE, 
NM. WATER RESOURCES DIV. 
Summary of Basin and Flood Characteristics for 
Unregulated Basins in New Mexico, 
W82-06671 7C 
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GEOLOGICAL SURVEY, ATLANTA, GA. 
WATER RESOURCES DIV. 
Summary of Hydrologic Testing in Tertiary 
Limestone Aquifer, Tenneco Offshore Explora- 
tory Well--Atlantic OCS, Lease-Block 427 
(Jacksonville NH 17-5), 
W82-06685 2F 


GEOLOGICAL SURVEY, AUSTIN, TX. 
WATER RESOURCES DIV. 
Hydrologic Data for Urban Studies in the San 
Antonio, Texas Metropolitan Area, 1978, 
W82-06672 7C 


GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Water Resources Data, Louisiana, Water Year 
1981--Volume 1. Central and Northern Louisi- 


ana. 
W82-06674 7C 


GEOLOGICAL SURVEY, BISMARCK, ND. 
WATER RESOURCES DIV. 
Statistical Summaries of Streamflow and Water- 
Quality Data for Streams of Western North 
Dakota, 1977-80, 
W82-06133 71C 


GEOLOGICAL SURVEY, BOISE, ID. WATER 


RESOURCES DIV. 
A Method of Estimating Flood-Frequency Pa- 
rameters for Streams in Idaho, 
W82-06142 2E 


Flow Characteristics and Water-Quality Condi- 
tions in the Spokane River, Coeur d’Alene Lake 
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W82-06681 5B 


GEOLOGICAL SURVEY, CARSON CITY, NV. 
WATER RESOURCES DIV. 


Geophysical Reconnaissance of 
Valley, Washoe County, Nevada, 
W82-06949 2F 
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GEOLOGICAL SURVEY, CHEYENNE, WY. 
WATER RESOURCES DIV. 


An Empirical Method for Determining Average 
Soil Infiltration Rates and Runoff, Powder River 
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W82-06692 2G 


GEOLOGICAL SURVEY, CHEYENNE, WY. 
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GEOLOGICAL SURVEY, TACOMA, WA. 


WATER RESOURCES DIV. 
Hydrology of Salt Wells Creek--A Plains Stream 
in Southwestern Wyoming, 
W82-06679 2A 


GEOLOGICAL SURVEY, COLUMBUS, OH. 
WATER RESOURCES DIV. 
Ground-Water Hydrology of Strip-Mine Areas 
in Eastern Ohio (Conditions During Mining of 
Two Watersheds in Coshocton and Muskingum 
Counties), 
W82-06141 2F 


Flood of August 20, 1979, on a Tributary of 
Chickamauga Creek, Near Gallipolis, Ohio, 
W82-06947 


Hydraulic Analysis, Paint Creek at State Route 
772, Chillicothe, Ohio, 
W82-06948 8B 


GEOLOGICAL SURVEY, DENVER, CO. 
Thermodynamic Controls on Quality of Water 
from Underground Coal Mines in Colorado, 
W82-06624 5G 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
A Stochastic Streamflow Model of the Platte 
River at Overton, Odessa, and Grand Island, 
Nebraska, 
W82-06139 2E 


GEOLOGICAL SURVEY, DENVER, COLO. 
WATER RESOURCES DIVISION. 
Hydrologic and Morphologic Changes in Chan- 
nels of the Platte River Basin: A Historical Per- 
spective, 
W82-06946 2E 


GEOLOGICAL SURVEY, HARTFORD, CT. 
WATER RESOURCES DIV. 
Bathymetry and Aquatic Plants of Lake Wara- 
maug, Connecticut, 
W82-06678 2H 


GEOLOGICAL SURVEY, IDAHO FALLS, ID. 
WATER RESOURCES DIV. 
Evaluation of a Predictive Ground-Water 
Solute-Transport Model at the Idaho National 
Engineering Laboratory, Idaho, 
W82-06689 5B 


GEOLOGICAL SURVEY, INDIANAPOLIS, IN. 
WATER RESOURCES DIV. 
Lineaments and Fracture Traces, Jennings 
County and Jefferson Proving Ground, Indiana, 
W82-06675 2F 


Hydrologic and Chemical Evaluation of the 
Ground-Water Resources of Northwest Elkhart 
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W82-06691 5B 


GEOLOGICAL SURVEY, JACKSON, MS. 
WATER RESOURCES DIV. 
Potentiometric Map of the Sparta Aquifer 
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W82-06135 71C 


Water-Level Map of the Mississippi Delta Allu- 
vium in Northwestern Mississippi, April 1981, 
W82-06138 7C 


Potentiometric Map of the Cockfield Aquifer in 
Mississippi, Fall 1980, 
W82-06676 7C 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV. 
Effects of Effluents from a Coal-Fired, Electric- 
Generating Powerplant on Local Ground Water 
Near Hayden, Colorado, 
W82-06137 5C 


San Juan River Basin, 
W82-06144 7C 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV., AND 
GEOLOGICAL SURVEY, IDAHO FALLS, ID. 
WATER RESOURCES DIV. 

Organic Solutes in Ground Water at the Idaho 

National Engineering Laboratory, 

W82-06688 71C 


GEOLOGICAL SURVEY, LAWRENCE, KS. 
WATER RESOURCES DIV. 
Hydrology and Model of North Fork Solomon 
River Valley, Kirwin Dam to Waconda Lake, 
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W82-06684 2A 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. 
Water-Resources Investigations of the U. S. 
Geological Survey in Arkansas--Fiscal year 
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W82-06673 71C 


GEOLOGICAL SURVEY, LOUISVILLE, KY. 
WATER RESOURCES DIV. 
Availability and Quality of Water from Under- 
ground Coal Mines in Johnson and Martin 
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W82-06136 3B 





GEOLOGICAL SURVEY, MENLO PARK, CA. 
Methanogenesis in Big Soda Lake, Nevada: An 
Alkaline, Moderately Hypersaline Desert Lake, 
W82-06535 2H 


Stability of Beta-MnOOH and Manganese Oxide 
Deposition from Springwater, 
W82-06862 2K 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Water-Quality Assessment of Cache Creek, 
Yolo, Lake, and Colusa Counties, California, 
W82-06130 TA 


Data from Geothermal Test Wells Near Mount 
Hood, Oregon, 
W82-06950 7A 


GEOLOGICAL SURVEY, MONTGOMERY, 
AL. WATER RESOURCES DIV. 
Flood of May 5 and 6, 1981, Mobile, Alabama, 
W82-06128 2E 


GEOLOGICAL SURVEY, MS. WATER 
RESOURCES DIV. 
An Assessment of Streamflow, Water Quality, 
and the Effects of Constructing an Impound- 
ment on Bridge Creek at Augusta, Wisconsin, 
W82-06677 2E 


GEOLOGICAL SURVEY, NASHVILLE, TN. 
WATER RESOURCES DIV. 
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Year 1980. 
W82-06670 7C 


GEOLOGICAL SURVEY, NSTL STATION, MS. 
GULF COAST HYDROSCIENCE CENTER. 
Comparison of Techniques for Estimating 
Annual Lake Evaporation Using Climatological 
Data, 
W82-06850 2D 


GEOLOGICAL SURVEY, NSTL STATION, MS. 
WATER RESOURCES DIV. 
One-Dimensional Reservoir-Lake Temperature 
and Dissolved Oxygen Model, 
W82-06687 2H 


GEOLOGICAL SURVEY, ORLANDO, FL. 
Storm Water Runoff Quality From Three Land- 
Use Areas in South Florida, 

W82-06877 5B 


GEOLOGICAL SURVEY, PORTLAND, OR. 
WATER RESOURCES DIV. 
Water Resources Data for Oregon, Water Year 
1980--Volume 2. Western Oregon. 
W82-06143 71C 


Water Resources Data for Oregon, Water Year 
1980--Volume 1. Eastern Oregon. 
W82-06957 71C 


GEOLOGICAL SURVEY, RESTON. 
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W82-060€0 8B 


GEOLOGICAL SURVEY, RESTON, VA. 
An Evaluation of Flood Frequency Estimates 
Based on Rainfall/Runoff Modeling, 
W82-06068 2A 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
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W82-06145 5B 
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Along Parts of the Potomac River Flood Plain, 
W82-06683 2E 
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CALIF. WATER RESOURCES DIVISION. 
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fornia, 
W82-06945 4A 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 
Ground-Water Data for the Beryl-Enterprise 
Area, Escalante Desert, Utah, 
W82-06134 71C 


Selected Biological Characteristics of Streams in 
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do, 

W82-06140 7C 


GEOLOGICAL SURVEY, ST. PAUL, MN. 
WATER RESOURCES DIV. 
Water Quality of Alimagnet, Farquar, and Long 
Lakes in Apple Valley, Minnesota, 
W82-06690 2H 


GEOLOGICAL SURVEY, SYOSSET, NY. 
WATER RESOURCES DIV. 
Hydrogeologic Data from Selected Wells and 
Test Holes in Suffolk County, Long Island, New 
York, 1972-80, 
W82-06131 7C 


Reconnaissance of the Ground-Water Resources 
of Kings and Queens Counties, New York, 
W82-06952 4B 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 
Hydrogeologic Data from Two Wells at 
Myakka Head, Manatee County, Florida, 
W82-06129 7C 


Water Resources of the Ochlockonee River 
Area, Northwest Florida, 
W82-06132 2A 


Areal Extent of a Plume of Mineralized Water 
from a Flowing Artesian Well in Dade County, 
Florida, 

W82-06680 5B 


Assessment of Water Quality in Canals of East- 
ern Broward County, Florida, 1969-74, 
W82-06682 5A 


Comparison of Automated Satellite Systems 
with Conventional Systems for Hydrologic Data 
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W82-06951 7B 


Water Resources Data for Florida, Water Year 
1980--Volume 2A. South Florida Surface Water, 
W82-06955 7C 


Water Resources Data for Florida, Water Year 
1980--Volume 2B. South Florida Ground Water, 
W82-06956 7C 


GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 
Ground Water in the Piedmont Upland of Cen- 
tral Maryland, 
W82-06686 2F 


GEOLOGICAL SURVEY, UNIV., AL. WATER 
RESOURCES DIV. 
Water Resources Data for Alabama, Water Year 
1980--Volume 1. Apalachicola, Choctawatchee, 
Blackwater, Escambia, Perdido, and Alabama 
River Basins, 
W82-06953 7C 


Water Resources Data for Alabama, Water Year 
1980--Volume 2. Tombigbee, Mobile, Dog, Pas- 
caguoula, and Tennessee River Basins, 

W82-06954 7c 


GEORGE WASHINGTON UNIV., 

WASHINGTON, DC. PROGRAM OF POLICY 

STUDIES IN SCIENCE AND TECHNOLOGY. 
Water Supply Management in the District of 
Columbia: An Institutional Assessment, 
W82-06704 6B 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF BIOLOGY. 
Effects of Urbanization on Stream Ecosystems, 
W82-06165 x 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF CIVIL ENGINEERING. 
The Kinetics of Hexavalent Chromium Reduc- 
tion by Metallic Iron, 
W82-06771 5D 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF INDUSTRIAL AND SYSTEMS 
ENGINEERING. 
A Fuzzy Sets Model for Measuring the Effec- 
tiveness of Public Participation in Water Re- 
sources Planning, 
W82-06778 6B 


GEORGIA UNIV., ATHENS. DEPT. OF 
MICROBIOLOGY. 
Mineralization of Detrital Lignocelluloses by 
Salt Marsh Sediment Microflora, 
W82-06410 2L 


GEORGIA UNIV., ATHENS. INST. OF 
ECOLOGY. 
Environmental Impact of Upland Streams on the 
Okefenokee Swamp, 
W82-05933 5B 


GEORGIAN SCIENTIFIC RESEARCH INST. 
OF POWER AND HYDRAULIC STRUCTURES 
(USSR). 
Investigation of the Transformation of Break- 
through Waves in the Lower Pool of a Hydros- 
tation with the Use of Computers, 
W82-06622 8B 


GEOTEAM A/S, OSLO (NORWAY). 
Investigations for Norway’s Longest Unlined 
Pressure Shaft, 

W82-05980 8E 


GHANA INST. OF AQUATIC BIOLOGY, 
ACHIMOTA. 
Further Observations on the Effect of Abate on 
Fish Catches, 
W82-06722 2 


GHANA UNIV., LEGON, DEPT OF 
GEOLOGY. 
The Role of the Akosombo Dam on the Volta 
River in Causing Coastal Erosion in Central and 
Eastern Ghana (West Africa), 
W82-06100 2J 


GILBERT/COMMONWEALTH, JACKSON, 
MI. 
Expanded Wastewater Treatment at a Metal 
Working Plant, 
W82-06487 5D 


GOSUDARSTVENNYI NAUCHNO- 
ISSLEDOVATELSKII INST. 
GORNOKHIMICHESKOGO SYRYA, 
LYUBERTSII (USSR). 

Prospects of Using Magnetic Wastewater Treat- 

ment, 

W82-06989 5D 
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GOVERNMENT INDUSTRIAL RESEARCH INST., NAGOYA (JAPAN). 


GOVERNMENT INDUSTRIAL RESEARCH 
INST., NAGOYA (JAPAN). 
Determination of Phosphate in Wastewater by 
Ion-Exclusion Chromatography with Flow Cou- 
lometric Detection, 
W82-06040 SA 


The Role of Elemental Oxygen Demand in 
Total Oxygen Demand for Water Pollutants, 
W82-06611 5D 


GREAT LAKES STEEL, DETROIT, MI. 
Beneficial Disposal of Pickle Liquor, 
W82-06486 5D 


GREELEY DEPT. OF PUBLIC WORKS AND 
UTILITIES, CO. 
Elimination of Odor from Anaerobic Lagoons, 
W82-06221 5D 


GREENHORNE AND O’MARA, INC., 
RIVERDALE, MD. 

Put Pressure on Sewage, 

W82-06732 


GUAM UNIV., AGANA. WATER AND 
ENERGY RESEARCH INST. 
Diatom Assemblages as Indicators of Water 
Quality in Freshwater Habitats of Guam, 
W82-06146 SA 


GUAM UNIV., AGANA. WATER AND 
ENERGY RESEARCH INST. OF THE 
WESTERN PACIFIC. 

Evaluation of the Groundwater Resources of the 

Agag Basin, Saipan, 

W82-06524 2F 


GUAM UNIV., AGANA. WATER RESEARCH 
INST. OF THE WESTERN PACIFIC, 
A Two-Dimensional, Finite Element Model of 
Salt Water Intrusion in Groundwater Systems, 
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GUARINO (CARMEN F.) ENGINEERS LTD., 
PHILADELPHIA, PA. 
Ocean Disposal Legislation in the United States, 
W82-06597 SE 


GUELPH UNIV. (ONTARIO). DEPT. OF 
LAND RESOURCE SCIENCE. 
Land Disposal of Sewage Sludge, A Summary 
of Research Results, 1972-1980, 
W82-06377 SE 


GULF COAST WASTE DISPOSAL 
AUTHORITY, HOUSTON, TX. 
Common Facility Treatment 
Wastewaters, 
W82-05974 5D 
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HACKENSACK WATER CO., HARRINGTON 
PARK, NJ. 
Statistical Sampling Technique for Controlling 
the Accuracy of Small Water Meters, 
W82-06350 6C 


HAMBURG UNIV.(GERMANY, F.R.), 
ZOOLOGISCHES INST. 
Fluctuations of the Ichthyo-Fauna in the Elbe 
Estuary: An Indicator for a Disturbed Ecosys- 
tem (Fluktuationen Der Fischfauna Im Elbe- 
Astuar Als Indikator Fur Ein Gestortes Okosys- 
tem). 


W82-06913 5C 


HARVARD UNIV., CAMBRIDGE, MA. DIV. 
OF APPLIED SCIENCES. 
Robust Flood Frequency Models, 
W82-06319 


HAWAII INST. OF MARINE BIOLOGY, 
HONOLULU. 
Kaneohe Bay Sewage Diversion Experiment: 
Perspectives on Ecosystem Responses to Nutri- 
tional Perturbation, 
W82-06846 5G 
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HAWAII UNIV., HONOLULU. DEPT. OF 
OCEANOGRAPHY. 
Sewage Diversion Effects on the Water Column 
of a Subtropical Estuary, 
W82-06892 5C 


Hypereutrophication of an Hawaiian Alpine 
Lake, 
W82-06991 5C 


HEALTH AND WELFARE CANADA, 
OTTAWA (ONTARIO). HEALTH 
PROTECTION BRANCH. 

Headspace Chromatographic Determination of 

Water Pollutants, 

W82-06016 5A 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. 
Evidence That Microorganisms Cause Inactiva- 
tion of Viruses in Activated Sludge, 
W82-06739 5D 


Comparison of Methods for Recovering Indig- 
enous Viruses from Raw Wastewater Sludge, 
W82-06890 A 


Disease Outbreaks Caused by Drinking Water, 
W82-06928 5C 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO 
(FINLAND). 
Modelling of the Activated Sludge Process for 
Microprocessor-Based State Estimation and 
Control, 
W82-06324 5D 


HITACHI LTD., IBARAGI (JAPAN). 
Basic Studies on Carbon Dioxide/Air Control 
System for Activated Sludge Processes, 
W82-06833 5D 


HITACHI LTD. (JAPAN). (ASSIGNEE). 
Apparatus for High-Efficient Microbiological 
Oxidation Treatment, 

W82-06166 5D 


HONG KONG UNIV., DEPT. OF BOTANY. 
Factors Affecting the Distribution of Lignico- 
lous Marine Fungi in Hong Kong, 

W82-06908 5B 


HUFF AND HUFF, INC, CHICAGO, IL. 
Economic Impact Analysis of Combined Sewer 
Overflow Regulations on East St. Louis, R81-12 
W82-06099 5G 


HUMBOLDT STATE UNIV., ARCATA, CA., 
DEPT. OF GEOLOGY. 
Preliminary Post-Eruption Sediment Budget for 
the North Fork Toutle River Drainage, June 
1980-May 1981, 
W82-06970 4D 


HUNTER COLL., NEW YORK. 
The Ground Water Legal Regime as Instrument 
of Policy Objectives and Management Require- 
ments, 
W82-05938 6E 


The Law of International Aquifers, 
W82-05940 6E 


HYDROLOGICAL RESEARCH INST., 
PRETORIA (SOUTH AFRICA). 
A Note on the Effect of Chlorination of Sewage 
Effluents on Faecal Coliform to Faecal Strepto- 
cocci Ratios in the Differentiation of Faecal 
Pollution Sources, 
W82-05902 5D 


IDAHO UNIV., MOSCOW. 
The Effect of Electricity Prices, Lift, and Dis- 
tance on Irrigation Development in Idaho, 
W82-06017 3F 


IDAHO UNIV., MOSCOW. COLL. OF 
ENGINEERING. 
Analyzing and Predicting Irrigation Diversions 
in Southeastern Idaho, 
W82-05924 3F 


Evaluation of Models and Procedures Used for 
River Operations and Planning in the Upper 
Snake and Boise Rivers in Idaho, 

W82-05925 4A 


IDAHO UNIV., MOSCOW. COLL, OF 
FORESTRY, WILDLIFE AND RANGE 
SCIENCES. 
Effects of Reduced Stream Discharge on Fish 
and Aquatic Macroinvertebrate Populations, 
W82-05923 6G 


IDAHO UNIV., MOSCOW. DEPT. OF 
GEOGRAPHY. 
Graphic Retrieval, Analysis and Spatial Portray- 
al: An Information System for Idaho’s Fresh- 
water Lakes, 
W82-05914 2H 


ILLINOIS DEPT. OF ENERGY AND 
NATURAL RESOURCES, CHICAGO. 
Economic Impact Study of R81-11 Trihalometh- 
ane Standards for Public Water Supplies, 
W82-06098 SF 


ILLINOIS INST. OF TECH., CHICAGO. 
PRITZKER DEPT. OF ENVIRONMENTAL 
ENGINEERING. 
Analytical Note: Evaluation of the m-SPC 
Method as a Substitute for the Standard Plate 
Count in Water Microbiology, 
W82-06280 5F 


ILLINOIS POWER COMPANY, DECATUR. 
Wastewater Treatment at an Electrical Genera- 
tion Station, 

W82-05975 5D 


ILLINOIS STATE GEOLOGICAL SURVEY 
DIV., CHAMPAIGN. 
Selection of Waste disposal sites, 
W82-06550 


ILLINOIS STATE WATER SURVEY, 
CHAMPAIGN. 
Atmospheric Issues Identified in State Water 
Resource Planning, 
W82-06176 6B 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. 

Carrying Capacity of Flood Plains, 

W82-06428 2E 


The 1980-1981 Drought in Illinois: Causes, Di- 
mensions, and Impacts, 
W82-06523 2E 


ILLINOIS STATE WATER SURVEY, 
URBANA. 
Waves Generated by River and Wind on the 
Illinois and Mississippi Rivers, 
W82-06163 2J 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF AGRICULTURAL ENGINEERING. 
A Discrete System Storage Model for Analyzing 
Rainfal!-Runoff Relationships, 
W82-06219 2A 


A Dynamic System Model for Simulating Sedi- 
ment Discharge, 
W82-06876 4D 





ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF ATMOSPHERIC SCIENCES. 
Spatial Coherence of Monthly Precipitation in 
the United States, 
W82-06894 2B 


ILLINOIS UNIV. AT URBANA, CHAMPAIGN. 
DEPT. OF FORESTRY. 
First-Year Effects of Clearcutting an Oak-Hick- 
ory Watershed on Water Yield, 
'W82-06589 4C 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF GEOLOGY. 
Characterization of Drained and Undrained Re- 
sponse of Thermally Loaded Repository Rocks, 
W82-05904 2F 


ILLINOIS UNIV., URBANA-CHAMPAIGN. 

DEPT. OF AGRICULTURAL ENGINEERING. 
Splash Erosion Modeling: Physical Analysis, 
W82-05970 2J 


ILLINOIS UNIVERSITY AT URBANA- 
CHAMPAIGN, INST. FOR ENVIRONMENTAL 
STUDIES. 
Organic Constituents of Mutagenic Secondary 
Effluents from Wastewater Treatment Plants, 
W82-06178 5D 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
Type a Zeolite in the Activated Sludge Process- 
es - I: Treatment Parameters, 
W82-06459 5D 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
Polychlorinated Biphenyl and Organochlorine 
Insecticide Concentrations in Forty Sewage 
Sludges in England, 
W82-06081 SA 


Removal of Zeolite Type A During Primary 
Sedimentation and Its Effect on Metal Removal, 
W82-06338 5D 


IMPERIAL COLL, OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
PUBLIC HEALTH ENGINEERING LAB. 
The Influence of Transient Temperature 
Changes on the Biodegradation of Nitrilotriace- 
tic Acid in the Activated Sludge Process, 
W82-06193 5D 


The Behaviour of Nitrilotriacetic Acid During 
the Anaerobic Digestion of Sewage Sludge, 
W82-06667 5D 


INDIAN AGRICULTURAL RESEARCH INST., 
NEW DELHI. 
Effect of Irrigation on the Stability of Leaf Size 
of Wheat, Triticale and Barley, 
W82-05972 21 


INDIAN INST. OF TECH., KANPUR. DEPT. 
OF CIVIL ENGINEERING. 
Removal of Inorganic Mercury from Water by 
Bitmuminous Coal, 
W82-06265 5D 


INDIANA STATE BOARD OF HEALTH, 
INDIANAPOLIS. 
Secondary Benthic Production in a Tropical 
Island Stream, 
W82-06933 5C 


INDIANA UNIV., BLOOMINGTON. DEPT. OF 
BIOLOGY. 
Effects of Naturally Senescing Aquatic Macro- 
phytes on Nutrient Chemistry and Chlorophyll 
A of Surrounding Waters, 
W82-06943 5C 
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INDIANAPOLIS POWER AND LIGHT CO., 
IN. 


Optimum Use of Chlorine in Circulating Water, 
W82-06498 5F 


INLAND WATERS DIRECTORATE, 
ENVIRONMENT CANADA, OTTAWA, 
ONTARIO. 
A Practical Method of Estimating Peak from 
Mean Daily Flows With Application to Streams 
in Ontario, 
W82-06568 2E 


INSTITUT JOZEF STEFAN, LJUBLJANA 
(YUGOSLAVIA). 
Application of Nuclear Double Resonance 
Technique for Detection of Pesticides in Water 
at Low Concentrations, 
W82-06004 5A 


INSTITUT NATIONAL DE LA RECHERCHE 

SCIENTIFIQUE, SAINTE-FOY (QUEBEC). 
Some Paleolimnological Aspects of the Most 
Recent Sediments of Lac Laflamme (Lauren- 
tides Provincial Park, Quebec) in Relation to 
Atmospheric Transportation of Pollutants, 
W82-06577 5A 


INSTITUTE FOR LAND AND WATER 
MANAGEMENT RESEARCH, WAGENINGEN 
(NETHERLANDS). 

Water Quality and Hydrology in a Coastal 

Region of the Netherlands, 

W82-06103 5B 


INSTITUTE FUER MEERESFORSCHUNG 
(GERMANY, D.R.). 
Turbidity Maximum and Mud Shoaling in the 
Weser Estuary, 
W82-06766 5B 


INSTITUTE OF GAS TECHNOLOGY, 
CHICAGO, IL. 

Anaerobic Processes, 

W82-06923 


INSTITUTE OF GEOLOGICAL SCIENCE, 
LONDON (ENGLAND). 
Quantitative Relationships Between Numbers of 
Fluvial Cycles, Bulk Lithological Composition 
and Net Subsidence in a Scottish Namurian 
Basin, 
W82-05959 2J 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
Choice of Space and Time Steps in the Muskin- 
gum-Cunge Flood Routing Method, 
W82-06227 4A 


INSTITUTE OF OCEANOGRAPHIC AND 
FISHERIES RESEARCH, ATHENS (GREECE). 
Enrichment of Inorganic Nutrients in the Inner 
Saronikos Gulf (1973-1976), 
W82-06499 5B 


INSTITUTO NACIONAL DE TECHNOLOGIA 
INDUSTRIAL, MAR DEL PLATA 
(ARGENTINA). 
Recovery of Protein and Oil from Fishery 
Bloodwater Waste, Effect of pH and Tempera- 
ture, 
W82-06655 5D 


INSTITUTT FOR ENERGITEKNIKK, 
KJELLER (NORWAY). 
Organochlorine Residues in Fish from Lake 
Mijosa in Norway, 
W82-06697 SA 


INTERNATIONAL ENVIRONMENTAL 
CONSULTANTS LTD., ISLINGTON 
(ONTARIO). 
Evaluation of Biological Nitrification - Denitrifi- 
cation at Penticton, British Columbia, 
W82-06379 5D 


INTERNATIONAL INST. FOR APPLIED 
SYSTEMS ANALYSIS, LAXENBURG 
(AUSTRIA). 

Cost Allocation in Water Resources Develop- 

ment, 

W82-06854 6C 


IOWA DEPT. OF TRANSPORTATION, AMES. 
The Challenge of Upgrading Roadside Rest 
Areas, 

W82-06845 5G 


IOWA UNIV., IOWA CITY. INST. OF 
HYDRAULIC RESEARCH. 
Impact of Thermal Standards on Power Plant 
Water Consumption, 
W82-06057 5G 


ISCO, INC., LINCOLN, NE. 

Right Place, Time and Technique: 
Sample, 

W82-06642 SA 


Right 


ISTITUTO DI RICERCA SULLE ACQUE, 
BARI (ITALY). 
An Ion Exchange Process to Recover Nutrients 
from Sewage, 
W82-06516 5D 


ISTITUTO DI RICERCA SULLE ACQUE, 
MILAN (ITALY). 
Multistep Approach to Identification of Limiting 
Nutrients in Northern Adriatic Eutrophied 
Coastal Waters, 
W82-06267 5C 


JAWAHARLAL NEHRU UNIV., NEW DELHI 
(INDIA). SCHOOL OF ENVIRONMENTAL 
SCIENCES, 
Mineralogical Input of Suspended Matter by 
Indian Rivers into the Adjacent Areas of the 
Indian Ocean, 
W82-06102 2J 


JOHNSON (BERNARD), INC., HOUSTON, TX. 
Controlling Sulfides and Odors in Sewers, Part 
One, 

W82-06509 5D 


JYVASKYLA UNIV. (FINLAND). DEPT. OF 
CELL BIOLOGY. 
Model Ecosystem for Environmental Transport 
of Xenobiotics, 
W82-06760 5B 


KANSAI UNIV., OSAKA (JAPAN). DEPT. OF 
CHEMISTRY. 
Studies on Synetheses and Permeabilities of Spe- 
cial Polymer Membranes.28. Permeation Char- 
acteristics and Structure of Interpolymer Mem- 
branes from Poly(Vinylidene Fluoride) and 
Poly(Styrene Sulfonic Acid), 
W82-06109 3A 


KANSAS STATE UNIV. MANHATTAN, DEPT. 
OF GEOGRAPHY. 
Application of Thermal Infrared Imagery to 
Canal Leakage Detection, 
W82-06994 7B 


KANSAS WATER RESOURCES RESEARCH 
INST., MANHATTAN, 
Geochemistry of Leachates from Selected Coal 
Mining and Combustion Wastes, 
W82-05936 5B 


Herbicides in Kansas Waters--Evaluations of the 
Effects of Agricultural Runoff and Aquatic 
Weed Control on Aquatic Food Chains, 

W82-06304 5C 





KARLSRUHE UNIV. (GERMANY, F.R.). 


KARLSRUHE UNIV. (GERMANY, F.R.). 
Experiments on Coaxial Heated Water Dis- 
charges, 

W82-06422 5B 


KARLSRUHE UNIV. (GERMANY, F. R.). 
INST. FUER HYDROMECHANICK. 
Cavitation Problems in High-Head Installations 
(Kavitationsprobleme In Grundablassen). 
W82-06237 8B 


KARLSRUHE UNIV. (GERMANY, F. R.). 
INST. WASSERBAU III. 
Design Flood and Hydrological Risk for Spill- 
ways or Reservoirs and Flood Protection Basins 
(Bemessungshochwasser Und Hydrologisches 
Versagensrisiko Fur Talsperren Und 
Hochwasserruckhaltebecken), 
W82-06238 8B 


KAROLINSKA INST. STOCKHOLM 
(SWEDEN). DEPT. OF PHYSIOLOGICAL 
CHEMISTRY. 
Simple Procedures for Enrichment of Chlorinat- 
ed Aromatic Pollutants from Fat, Water and 
Milk for Subsequent Analysis by High-Resolu- 
tion Methods, 
W82-06015 SA 


KARTOUM UNIV., (SUDAN). DEPT. OF 
AGRICULTURAL BOTANY. 
Microbiological Examination of Sebeel Water, 
W82-06882 SC 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
AGRICULTURAL ENGINEERING. 
A Comparison of Three Infiltration Models, 
W82-C5965 2G 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
CIVIL ENGINEERING. 
Stochastic Trigger Model for Flood Peaks 1. 
Development of the Model, 
W82-06325 2E 


Stochastic Trigger Model for Flood Peaks 2. 
Application of the Model to the Flood Peaks of 
Goksu-Karahacili, 

W82-06326 2E 


KENTUCKY WATER RESOURCES 
RESEARCH INST., LEXINGTON. 
A Multiobjective Branch-and-Bound Method for 
Planning Wastewater and Residual Management 
Systems, 
W82-06149 6A 


KERNFORSCHUNGSANLAGE JUELICH 
G.M.B.H. (GERMANY, F.R.). DEPT OF 
CHEMISTRY. 
New High-Performance Analytical Procedure 
for the Voltammetric Determination of Nickel in 
Routine Analysis of Water, Biological Materials 
and Food, 
W82-06467 SA 


KHARTOUM UNIV. (SUDAN). DEPT. OF 
GEOLOGY. 
Evaluation of Groundwater Resources in Tokar 
Delta, Sudan, 
W82-06197 2E 


KINNERT LIMNOLOGY LAB., TIBERIAS 
(ISRAEL). 
Free Surface Oscillations in Lake Kinneret, 
W82-06879 2H 


KOMENSKEHO UNIV., BRATISLAVA 
(CZECHOSLOVAKIA). 
A Numerical Model of Aquifer Tests in Multi- 
Layered Aquifer/Aquitard Systems, 
W82-05943 2F 


KOREA ADVANCED INST. OF SCIENCE, 
SEOUL, DEPT. OF CHEMICAL 
ENGINEERING. 

Mass Transfer in the U-Turn of an Electrodia- 

lyzer, 

W82-06119 3A 
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KRAFT, INC., GLENVIEW, IL. 
Comparison of BOD Relationships for Typical 
Edible and Petroleum Oils. 
W82-06458 5D 


Dairy Wastes, 
W82-06921 5D 


KREBS (PAUL B.) AND ASSOCIATES, INC., 
BIRMINGHAM, AL. 

Textile Wastes, 

W82-06916 5D 


KROFTA ENGINEERING CORP., LENOX, 
MA. 
Potable Water Treatment by Dissolved Air Flo- 
tation and Filtration, 
W82-06353 5F 


KUMAUN UNIV., NAINITAL (INDIA). DEPT. 
OF ZOOLOGY. 
Phytoplankton Community Analysis in Lakes of 
Kumaun Himalaya, 
W82-06764 5C 


KUPPER (CHARLES J.), INC., PISCATAWAY, 
NJ. 

Overhauling a Water System, 

W82-06224 5F 


KURITA WATER INDUSTRIES LTD., 
YOKOHAMA (JAPAN). 
Dye-Coupled Electrode System for the Rapid 
Determination of Cell Populations in Polluted 
Water, 
W82-06743 SA 


KYOTO UNIV. (JAPAN). DEPT. OF 
CHEMICAL ENGINEERING. 
Diffusive and Hydraulic Transfer of Solutes 
Through Homogeneous Membranes, 
W82-06006 5F 


L’AQUILA UNIV. (ITALY). FACULTY OF 
ENGINEERING. 
Magnesium Oxide Production from Concentrat- 
ed Brines, 
W82-06111 3A 


Analysis of Large Desalination Plants, 
W82-06122 3A 


LA TROBE UNIV., BUNDOORA 
(AUSTRALIA). DEPT. OF PHYSICAL 
CHEMISTRY. 
On the Limits of Detection of Traces of Volatile 
Organics in Water, Using Amberlite XAD-2 
Resin, 
W82-06028 5A 


LAHMEYER INTERNATIONAL G.M.B.H., 
FRANKFURT AM MAIN (GERMANY, F. R.). 
The Value of Inspection Galleries, 
W82-06204 8D 


LAKE MEAD LIMNOLOGICAL RESEARCH 
CENTER, LAS VEGAS. 
Evaluation of Impacts Associated with Reregu- 
lation of Water Levels in Lake Mohave, 
W82-06089 6G 


The Limnological Status of Lake Mead and 
Lake Mohave Under Present and Future Power- 
plant Operations of Hoover Dam, 

W82-06090 6G 


Influence of Dredging and High Discharge on 
the Ecology of Black Canyon, 
V82-06091 6G 


Evaluation of Possible Temperature Fluctu- 
ations from Proposed Power Modifications of 
Hoover Dam, 

W82-06092 6G 


LAMONT-DOHERTY GEOLOGICAL 
OBSERVATORY, PALISADES, NY. 
Production and Vertical Flux of Attached Bac- 
teria in the Hudson River of the New York 
Bight as Studied with Floating Sediment Traps, 
W82-06736 5C 


LANCASTER UNIV., BAILRIGG (ENGLAND). 

DEPT. OF ENVIRONMENTAL SCIENCES. 
Gamma Emitting Fission Products in Surface 
Sediments of the Ravenglass Estuary, 
W82-05984 5B 


LANCASTER UNIV. (ENGLAND). DEPT. OF 
ENVIRONMENTAL SCIENCES. 
The Role of Suspended Solids in the Estuarine 
Geochemistry of Mercury, 
W82-06035 5B 


LANCASTER UNIVERSITY (UNITED 
KINGDOM), DEPARTMENT OF 
BIOLOGICAL SCIENCES. 
Nitrogen Fixation in the Temperate Estuarine 
Intertidal Sediments of the River Lune, 
W82-06944 5C 


LANCHESTER POLYTECHNIC, COVENTRY 
(ENGLAND). DEPT. OF CIVIL 
ENGINEERING. 

Microstrainer Theory and the Filtrability Index 

of Sewage Effluents, 

W82-06647 5D 


LEHIGH UNIV., BETHLEHEM, PA. DEPT. 
OF BIOLOGY. 
A Survey of Discharges from a Natural Gas 
Drilling Operation in Lake Erie, 
W82-06720 5B 


LEICESTER POLYTECHNIC (ENGLAND). 
SCHOOL OF LIFE SCIENCES. 
Circulation Patterns; Their Investigation and 
Prediction, 
W82-06477 SF 


LEICESTER UNIV. (ENGLAND). DEPT. OF 

ADULT EDUCATION. 
Zooplankton and Their 
Water Quality and Fisheries, 
W82-06472 2H 
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Introduction - Rutland Water 1970-1981, 
W82-06482 6B 


LEICESTER UNIV. (ENGLAND). DEPT. OF 
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Destabilized Reservoir, 

W82-06899 5C 


SCHROEDER PROCESS CORP., SANTA ANA, 
CA. 
Freezing Processes - The Standard of the Future 
- An Update, 
W82-06115 3A 


SCIENCE AND EDUCATION 
ADMINISTRATION, BELTSVILLE, MD. 
Land Treatment of Industrial Wastes: Principles 
and Practices. Part II, 
W82-06009 5E 


SCIENCE AND EDUCATION 
ADMINISTRATION, BELTSVILLE, MD. 
HYDROLOGY LAB. 

Estimating Soil Water Retention from Soil Prop- 

erties, 

W82-06332 2G 


SCIENCE AND EDUCATION 
ADMINISTRATION, CHICKASHA, OK. 
SOUTHERN PLAINS WATERSHED AND 
WATER QUALITY LAB. 

Computation of Runoff Reduction Caused by 

Farm Ponds, 

W82-06874 4A 


SCIENCE AND EDUCATION 
ADMINISTRATION, FLORENCE, SC. 
COASTAL PLAINS SOIL AND WATER 
CONSERVATION RESEARCH CENTER. 
Effect of Water Management and Bed Height on 
Sugarcane Yield, 
W82-06231 21 


SCIENCE AND EDUCATION 
ADMINISTRATION, FORT COLLINS, CO. 
Supercritical Flow Flumes for Measuring Sedi- 
ment-Laden Flow, 
W82-06959 8B 


SCIENCE AND EDUCATION 
ADMINISTRATION, KIMBERLY, ID. SNAKE 
RIVER CONSERVATION RESEARCH 
CENTER. 
Cablegation: II. Simulation and Design of the 
Moving-Plug Gated Pipe Irrigation System, 
W82-05963 3F 


Furrow Intake Rates and Water Management, 
W82-05968 3F 


SCIENCE AND EDUCATION 
ADMINISTRATION, PHOENIX, AR. WATER 
CONSERVATION LAB. 

Consumptive Use of Water by Major Crops in 

the Southwestern United States, 

W82-06964 3F 


SCIENCE AND EDUCATION 
ADMINISTRATION, PHOENIX, AZ. WATER 
CONSERVATION LAB. 
Limits for Practical Level-Basin Design, 
W82-06452 


SCIENCE AND EDUCATION 
ADMINISTRATION, RIVERSIDE, CA. 
SALINITY LAB. 
Analytical Solutions of the One-Dimensional 
Convective-Dispersive Solute Transport Equa- 
tion, 
W82-06408 2G 


SCIENCE APPLICATIONS, INC., AMES, IA. 
A Comprehensive Formal Approach to the 
Evaluation of Bids for Desalination Plants Using 
Verbal Judgement, 
W82-06116 3A 


SCIENCE APPLICATIONS, INC., PALO 
ALTO, CA. 
MSF Desalination Plants, Availability, Reliabil- 
ity and Safety Analysis, 
W82-06124 3A 


SCIENTIFIC RESEARCH INST. OF 
PLASTICS, (USSR). 
Treatment of Wastewaters and Demineralization 
of Saline Waters by Reverse Osmosis and Ultra- 
filtration, 
W82-06988 5D 
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SCRIPPS INSTITUTION OF OCEANOGRAPHY, LA JOLLA, CA. 


SCRIPPS INSTITUTION OF 
OCEANOGRAPHY, LA JOLLA, CA. 
On a Statistical Relationship Between Autumn 
Rainfall in the Central Equatorial Pacific and 
Subsequent Winter Precipitation in Florida, 
W82-06209 2B 


A Statistical-Dynamical Climate Model with a 
Simple Hydrology Cycle, 
W82-06838 2B 


SEVERN TRENT WATER AUTHORITY, 

BIRMINGHAM (ENGLAND). 
Sludge Tankering Economics - 
proach, 


W82-06076 SE 


A Fresh Ap- 


SEVERN-TRENT WATER AUTHORITY, 
BIRMINGHAM (ENGLAND), SCIENTIFIC 
SERVICES. 
An Investigation of Some Factors Influencing 
the Performance of a Recreational Trout Fish- 


ery, 
W82-06329 6D 


SEVERN-TRENT WATER AUTHORITY 
(ENGLAND). DERWENT DIV. 
The Control of Effluent and Water Quality in an 
Important Water Supply Catchment, 
W82-06652 5G 


SHALER (AMOS J.), INC., STATE COLLEGE, 
PA 


Wastewater Reuse Using Microgras Dispersion 
Stripping, 
W82-05911 5D 


SHAMBAT (SUDAN). FACULTY OF 
AGRICULTURE. 
Effects of Irrigation Frequency on Germination 
and on Root and Shoot Yields of Acacia Spe- 
cies, 


W82-06229 21 


SIDNEY UNIV. (AUSTRALIA). 
Critical Analysis of a Proposed Solar Assisted 
HTE Desalination System, 
W82-06121 3A 


SIMON FRASER UNIV., BURNABY (BRITISH 
COLUMBIA). DEPT. OF BIOLOGICAL 
SCIENCES. 
Correlations Between Predominant Heterotro- 
phic Bacteria and Physicochemical Water Qual- 
ity Parameters in Two Canadian Rivers, 
W82-06544 5B 


Attached and Free-Floating Bacteria in a Di- 
verse Selection of Water Bodies, 
W82-06887 5B 


SIMON FRASER UNIV., BURNABY (BRITISH 

COLUMBIA). DEPT. OF GEOGRAPHY. 
Vegetation-Environment Relations in a Brackish 
Marsh, Lulu Island, Richmond, B.C., 
W82-06497 2L 


SINGAPORE UNIV. DEPT. OF 
MICROBIOLOGY. 
Influence of Temperature and Time of Incuba- 
tion on the Estimation of Bacterial Numbers in 
Tropical Surface Waters, 
W82-06037 5A 


SMC-MARTIN, KING OF PRUSSIA, PA. 
Ground Water, 
W82-06807 


SOFIA UNIV. (BULGARIA). FACULTY OF 
CHEMISTRY. 
Determination of Sulphide in Industrial Waste 
Waters and Sewage Waters with an Iodide-Se- 
lective Electrode, 
W82-06192 SA 
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SOIL CONSERVATION SERVICE, BOISE, ID. 
Habitat Recovery in the North Fork of the 
Teton River. 

W82-06409 6G 


SOIL CONSERVATION SERVICE, LANHAM, 
MD. 
Erosion and Sediment, 

W82-06554 2J 


SOUTH CAROLINA UNIV., COLUMBIA. 

BELLE W. BARUCH INST. FOR MARINE 

SCIENCE AND COASTAL RESEARCH. 
Seasonal Variability and Transport of Suspended 
Microfungi in a Southeastern Salt Marsh, 
W82-06536 2L 


SOUTH CAROLINA UNIV., COLUMBIA. 
DEPT. OF BIOLOGY. 
Sampling Design and Enumeration Statistics for 
Bacteria Extracted from Marine Sediments, 
W82-06884 5A 


SOUTH DAKOTA SCHOOL OF MINES AND 
TECHNOLOGY, RAPID CITY. INST. OF 
ATMOSPHERIC SCIENCES. 

On the Graphical Presentation of Raindrop Size 


Data, 
W82-06529 2B 


SOUTH DAKOTA STATE UNIV., 
BROOKINGS. DEPT. OF AGRICULTURAL 
ENGINEERING. 

Infiltration Capacity Curves for Sodium Affect- 

ed Soils, 

W82-06712 3C 


SOUTH DAKOTA STATE UNIV., 
BROOKINGS. DEPT. OF CHEMISTRY. 
Influence of Ozonation on Sulfur, Nitrogen, 
Chloride and Phosphorus Systems in Public 
Drinking Water Supplies, 
W82-05907 5F 


SOUTH DAKOTA STATE UNIV., 
BROOKINGS. DEPT. OF PLANT SCIENCE. 
Moisture Conservation of Interseeded Grass- 
lands Through the Use of Annual and Perennial 
Crop Barriers, 
W82-06148 3F 


SOUTH DAKOTA UNIV., VERMILLION. 
WATER RESOURCES INST. 
Antagonism of Selenium and Cadmium Pretreat- 
ments to Subsequent Embryotoxic Doses of 
Mercury and Cadmium in Fish Embryos, 
W82-06371 5C 


’ SOUTHEASTERN FOREST EXPERIMENT 


STATION, ASHEVILLE, NC. 
Effects of a Dam and Sewage Outflow on a 
Small Oligotrophic Stream in the Southern Ap- 
palachians, 
W82-06966 5C 


SOUTHERN CALIFORNIA METROPOLITAN 
WATER DISTRICT, LA VERNE. 
Geosmin and 2-Methylisoborneol from Cyano- 
bacteria in Three Water Supply Systems, 
W82-06740 5F 


SOUTHERN RESEARCH INST., 
BIRMINGHAM, AL. 
Oriented Monolayer Assemblies to Modify 
Fouling Propensities of Membranes. 
W82-06167 3A 


SOUTHERN UNIV., BATON ROUGE, LA. 
DEPT. OF CIVIL ENGINEERING. 
Municipal and Industrial Water Demands of 
Western U.S., 
W82-06463 6D 


SOUTHERN WATER AUTHORITY, 
OTTERBOURNE (ENGLAND). 
Effects of Macroalgal Mats on the Ecology of 
Intertidal, 
W82-06893 5C 


SRI LANKA UNIV., COLOMBO. 
Infiltration Rates of Rainwaters in Sri Lanka 
Measured by Using Tritium Tracer, 
W82-05941 2F 


STANFORD UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 
Field Study of Organic Water Quality Changes 
during Groundwater Recharge in the Palo Alto 
Baylands, 
W82-06831 5B 


STANLEY CONSULTANTS, INC., 
MUSCATINE, IA. 
Water Rate Studies and Rate Making Philos- 
ophy, 
W82-06222 6C 


STATE POLLUTION CONTROL 

COMMISSION, SYDNEY (AUSTRALIA). 
Nitrogen Removal in Continuous-Flow Sequen- 
tially Aereated Activated Sludge Systems, 
W82-05950 5D 


STATE UNIV, OF NEW YORK AT ALBANY. 

DEPT. OF ATMOSPHERIC SCIENCE. 
Autocorrelations of Moisture Parameters on 
Isentropic Surfaces, 


W82-06210 2B 


STATE UNIV. OF NEW YORK AT 
SYRACUSE, COLL. OF ENVIRONMENTAL 
SCIENCE AND FORESTRY. 
Storm Related Dilution of Conductance in 
Three Hydrologically Different Water Bodies, 
W82-06067 5B 


STATE UNIV. OF NEW YORK COLL. AT 

FREDONIA, DEPT. OF BIOLOGY. 
Environmental Factors Controlling Physiologi- 
cal Changes in Cladophora in Lake Erie, 
W82-06935 5C 


STATE UNIV. OF NEW YORK, SYRACUSE. 
DEPT. OF CIVIL ENGINEERING. 
Hydrogen Ion Budget of an Aggrading Forested 
Ecosystem, 
W82-06836 2K 


STATE UNIV. OF NEW YORK UPSTATE 
MEDICAL CENTER, SYRACUSE. DEPT. OF 
PEDIATRICS. 
The Use of an Alga Chlorella Pyrenoidosa and a 
Duckweed Lemna Perpusilla as Test Organisms 
for Toxicity Bioassays of Spent Bleaching Liq- 
uors and Their Components, 
W82-06721 5C 


STORM- UND HAFENBAU, HAMBURG 
(GERMANY, F.R.). BEHORDE FUER 
WIRTSCHAFT, VERKEHR UND 
LANDWIRTSCHAFT. 
Consequences of Contamination by Heavy 
Metals in Tidal Estuaries by the Example of the 
River Elbe (Auswirkungen der 
Schwermetallbelastung von Tidegewassern am 
Beispiel der Elbe), 
W82-06637 SE 


STRATHCLYDE REGIONAL COUNCIL, 
GLASGOW (SCOTLAND). 
Disposal of Sewage Sludge to Sea--Engineering 
Aspects, 
W82-06286 SE 


STRAUSS AND ROBERTS, INC., 
PORTERVILLE, CA. 
Drinking Water Disinfection, 
W82-06341 





STUTTGART UNIV. (GERMANY, F.R.). INST. 
FUER SIEDLUNGSWASSERBAU, 
WASSERGUTE- UND ABFALLWIRTSCHAFT. 
Quality of Stormwater Runoff from Motorways 
(Diebeschaffenheit der Niederschlagsabflusse 
von Autobahnen), 
W82-06635 5B 


SUFFOLK COUNTY WATER AUTHORITY, 
OAKDALE, NY. 
Grounding of Electric Circuits to Water Serv- 
ices: One Utility’s Experience, 
W82-06281 5F 


SUNDERLAND POLYTECHNIC (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
The Application of Microcomputers to the 
Design of Storm Sewer Systems for Small 
Areas, 
W82-06449 8A 


SYDNEY UNIV. (AUSTRALIA). DEPT. OF 
AERONAUTICAL ENGINEERING. 
The Moving Interface Problem with Finite Ele- 
ments, 
W82-06546 2L 


TALLINN POLYTECHNIC INST. (USSR). 
Experimental Investigation of Accelerated Tran- 
sitional Flow in Pipes, 


W82-06786 8B 


TALSPERRENABTEILUNG DES 

WUPPERVERBANDES (GERMANY, F. R.). 
The Grosse Dhunn Dam and the Facilities for 
the Control of Stability and Functioning (Die 
Grosse Dhunn-Talsperre Und Die Messeinrich- 
tungen Zur Uberwachung Der Standsicherheit 
Und Der Funktionstuchtigkeit Des Dammes), 
W82-06240 8D 


TAMPA WATER DEPT,., FL. 
Work Management Standards, 
W82-06349 6F 


TAYSIDE REGIONAL COUNCIL (ENGLAND). 
Discharge to the North Sea, 
W82-06248 SE 


TECHNICAL UNIV. OF DENMARK, LYNGBY. 
DEPT. OF SANITARY ENGINEERING. 
Immediate and Delayed Oxygen Depletion in 
Rivers, 
W82-06269 5G 


TECHNICON INSTRUMENTS CO. LTD. 
(ENGLAND). 
Microprocessors and Computers in Analysis in 
the Water Industry, 
W82-06259 5F 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA. 
Transfer Characteristics of Convex and Concave 
Rivulet Flow on Inclined Surfaces with 
Straight-Edged Grooves, 
W82-06107 3A 


Effect of Hard Detergents on Algae in a High- 
Rate-Oxidation Pond, 
W82-06538 5C 


TECHNION-ISRAEL INST. OF TECH., HAIFA 
(ISRAEL). 
Operation of High-Rate Oxidation Ponds: 
Theory and Experiments, 
W82-06266 5D 


TECHNION-ISRAEL INST. OF TECH., HAIFA 
(ISRAEL). DEPT. OF CHEMICAL 
ENGINEERING. 
Enhanced Heat Transfer in Horizontal Evapora- 
tor-Condensers with Straight-Edged Grooved 
Tubes, 
W82-06108 3A 
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THAMES WATER AUTHORITY, LONDON (LONDON). 


TECHNISCHE HOCHSCHULE, AACHEN 
(GERMANY, F. R.). INST. FUER WASSERBAU 
UND WASSERWIRTSCHAFT. 
Aeration at Floor Offsets in Bottom Outlets 
(Beluftung an Sohlsprungen Von Grundablas- 


sen), 
W82-06242 8C 


TECHNISCHE HOGESCHOOL, DELFT 
(NETHERLANDS). 
Scale Inhibition of Calcium Sulfate by a Fluid- 
ized Bed, 
W82-06104 3A 


TECHNISCHE HOGESCHOOL, DELFT 
(NETHERLANDS). LAB. OF CHEMICAL 
ENGINEERING. 
Light Adaptation and Inhibition: Processes Im- 
portant in Modelling the Growth of Algae in 
Drinking Water Basins, 
W82-06827 sc 


TECHNISCHE UNIV., BERLIN (GERMANY, 
F.R.). INST. FUER WASSERBAU UND 
WASSERWIRTSCHAFT. 
Confluence of Two Jets Created by Two Paral- 
lel Segment Gates of a Bottom Outlet (Schuss- 
strahl-Zusammenfuhrung Bei Einem Grundab- 
lass Mit Nebeneinyanderliegenden Segments- 
chutzen). 


W82-06243 8B 


TECHNISCHE UNIV., MUNICH (GERMANY, 
F.R.). INST. FUER HYDRAULIC UND 
GEWASSERKUNDE. 
Generation of Weekly Streamflow Data for a 
Large Hydrological System-An Autoregressive 
Multivariate Multi-Lag-Model(Simulation Wo- 
chentlicher Abflusse fur Ein Grossraumiges Hy- 
drologisches System-Ein Autoregressives, Multi- 
variates Multi-Lag-Modell-), 
W82-06826 4A 


TECHNISCHE UNIV., MUNICH (GERMANY, 
F. R.). LEHRSTUHL FUER WASSERBAU. 
Safety of Dams (Sicherheit Von Talsperre 


n), 
W82-06236 8A 


TECHNISCHE UNIV., MUNICH (GERMANY, 
F. R.). VERSUCHSANSTALT FUER 
WASSERBAU. 
Hydraulic Jump, Air Entrainment and Slug 
Flow in Bottom Outlets (Wechselsprung, Luf- 
teintrag Und Schwallformiger Abfluss in Grun- 
dablassen), 
W82-06244 8B 


TEKNEKRON, INC., BERKELEY, CA. 
Distributing the Risks of Interbasin Water 
Transfers Under Drought Conditions: The Di- 
lemma Posed by Coal Slurry Pipelines. 
W82-06365 6D 


TEMPLE UNIV., PHILADELPHIA, PA. COLL. 
OF ENGINEERING TECHNOLOGY. 

A Look at Co-Disposal, 

W82-06354 SE 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
AGRICULTURAL ECONOMICS AND RURAL 
SOCIOLOGY. 

Flood Risk Perceptions and Overdevelopment in 

the Floodplain, 

W82-06585 6F 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
MICROBIOLOGY. 
Effects of Polychlorinated Biphenyls and Envi- 
ronmental Bio-Transformation Products on 
Aquatic Nitrification, 
W82-06753 5C 


TENNESSEE VALLEY AUTHORITY, 
CHATTANOOGA. 
Coal and Coal Mine Drainage, 
W82-06802 


Dissolved Oxygen in Streams and Reservoirs, 
W82-06811 5C 


TENNESSEE VALLEY AUTHORITY, NORRIS. 
TVA Hydro Scheduling Model: Theoretical As- 
pects, 

W82-06430 4A 


TENNESSEE VALLEY AUTHORITY, NORRIS. 
WATER SYSTEMS DEVELOPMENT 
BRANCH. 

TVA Hydro Scheduling Model: Practical As- 

pects, 

W82-06431 4A 


TETRA TECH. INC., LAFAYETTE, CA. 
Acid Rain Model: Hydrologic Module, 
W82-06360 


TEXAS A AND M UNIV., COLLEGE 

STATION. REMOTE SENSING CENTER. 
Evaluating Near-Surface Soil Moisture Using 
Heat Capacity Mapping Mission Data, 
W82-05956 7B 


TEXAS UNIV. AT AUSTIN. DEPT. OF CIVIL 
ENGINEERING, 
Development of Models for the Planning of 
Large-Scale Water-Energy Systems, 
W82-05915 6A 


TEXAS UNIV. AT HOUSTON. SCHOOL OF 
PUBLIC HEALTH. 
Impact of Coal Ash from Electric Power Pro- 
duction on Changes in Water Quality, 
W82-06623 5B 


TEXAS UNIV, MEDICAL BRANCH AT 

GALVESTON. DEPT. OF MICROBIOLOGY. 
Development of a Method for Detection of 
Human Rotavirus in Water and Sewage, 
W82-06885 SA 


TEXAS WATER RESOURCES INST. 
COLLEGE STATION. 
Economic Effect of Energy Price and Economic 
Feasibility and Potential of New Technology 
and Improved Management for Irrigation in 
Texas, 


W82-06374 3F 


THAMES WATER AUTHORITY (ENGLAND). 
A Review of Industrial Effluent Control Experi- 
ence, 

W82-06648 5G 


THAMES WATER AUTHORITY, LONDON 
(ENGLAND). 
Technical Control of Sewage Sludge Disposal to 
Sea, 
W82-06291 SE 


Sludge Disposal to Sea in U.K., 
W82-06292 SE 


Problems in Tunnelling by Pipe Jacking at Tile- 
hurst, 
W82-06448 8A 


Crisis: Financing Water and Wastewater, 
W82-06641 


THAMES WATER AUTHORITY, LONDON 
(LONDON). 


Control of Toxic Metals at Sewage Treatment 
Works, 


W82-06592 SE 
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THESSALONIKI UNIV., SALONIKA (GREECE). LAB. OF ANALYTICAL CHEMISTRY. 


THESSALONIKI UNIV., SALONIKA 
(GREECE). LAB. OF ANALYTICAL 
CHEMISTRY. 

Preliminary Study of Thessaloniki Bay for Con- 

tamination by Mercury and Lead, 

W82-06728 5B 


TIERAERZTLICHEN HOCHSCHULE, 
HANOVER (GERMANY, F.R.). CHEMICAL 
INST. 
Determination of Methomyl and Methomyl- 
Oxime in Fruit Crops and Water by HPLC, 
W82-06466 5A 


TOKYO METROPOLITAN UNIV., (JAPAN). 
DEPT. OF BIOLOGY. 
Seasonal and Long-Term Changes in Surface 
Cover of Aquatic Plants in a Shallow Pond, 
Ojaga-Ike, Chiba, Japan, 
W82-06900 5C 


TOKYO METROPOLITAN UNIV. (JAPAN). 
DEPT. OF CHEMISTRY. 
Comparative Study on Organic Constituents in 
Polluted and Unpolluted Inland Aquatic Envi- 
ronments--III. Phenols and Aromatic Acids in 
Polluted and Unpolluted Waters, 
W82-06033 SA 


TOKYO SCIENCE UNIV. (JAPAN). FACULTY 
OF PHARMACEUTICAL SCIENCES. 
Change in Composition of Organic Matter in the 
Tama and The Ara River Sediments by Pollu- 
tion, (In Japanese), 
W82-06974 5A 


TOKYO UNIV. (JAPAN). DEPT. OF BOTANY. 
Variability of Stream Water Quality in Some 
Land Management Systems in the Southern Ka- 
kioka Basin, Japan, 

W82-06020 SB 


TOKYO UNIV. (JAPAN). OCEAN RESEARCH 
INST. 
Denitrification, Nitrate Reduction, and Oxygen 
Consumption in Coastal and Estuarine Sedi- 
ments, 
W82-06748 - & 


TORONTO UNIV. (ONTARIO), DEPT. OF 
CHEMICAL ENGINEERING AND APPLIED 
CHEMISTRY. 
Determination of Sulphur in Snow by Proton 
Induced X-Ray Emissions (Pixe) Method, 
W82-06082 SA 


TORONTO UNIV. (ONTARIO), DEPT. OF 
GEOGRAPHY. 
An Operational Net 
Model for Glacial Basins, 
W82-06064 F) @ 


Shortwave Radiation 


TORONTO UNIV. (ONTARIO). DEPT. OF 
PHYSICS. 
The Effect of Pressure on the Breakup of One 
Pair of Raindrops, 
W82-06761 2B 


TRAILIGAZ CO, (FRANCE), RESEARCH AND 
APPLICATION DEPT. 
Experimental Data About Waste-Water Tertiary 
Treatment with Ozone, 
W82-06257 5D 


TRONDHEIM UNIV. (NORWAY). DEPT. OF 
GEOLOGY. 
Designing and Excavating Underground Power- 
plants, 
W82-05982 8E 


TRONDHEIM UNIV. (NORWAY). DIV. OF 
HYDRAULIC AND SANITARY 
ENGINEERING. 

Removal of Humic Substances from Natural 

Waters by Reverse Osmosis, 

W82-06045 SF 
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Nonstandard Methods for Enumerating Bacteria 
in Drinking Water, 
W82-06278 5F 


TURBITROL CO., ATLANTA, GA, 
Maintenance of Analog Instrument systems, 
W82-06263 


TUSKEGEE INST., AL. DEPT. OF 
AGRICULTURAL SCIENCES. 
Wastewater Irrigation of Fruit Trees, 
W82-06008 3C 


UMWELTBUNDESAMT, BERLIN (GERMANY, 
F.R.). 
Sludge Disposal to Sea in the Federal Republic 
of Germany, 
W82-06600 SE 


UNION CARBIDE CORP., SOUTH 
CHARLESTON, WV. 
Chemicals and Allied Products, 
W82-06805 


UNIVERITY OF WEST FLORIDA, 
PENSACOLA. DEPT. OF BIOLOGY. 
Survival of Vibrio Cholerae and Escherichia 
Coli in Estuarine Waters and Sediments, 
W82-06742 5C 


UNIVERITY OF WESTERN ONTARIO, 
LONDON. DEPT. OF GEOGRAPHY. 
Topologic Model for Drainage Networks with 
Lakes, 
W82-05905 2A 


UNIVERSIDAD NACIONAL AUTONOMA DE 
MEXICO, MEXICO CITY. CENTRO DE 
INVESTIGACIONES EN MATEMATICAS 
APLICADAS Y EN SISTEMAS, 

Numerical Treatment of Leaky Aquifers in the 

Short Time Range, 

W82-06863 2F 


UNIVERSIDAD NACIONAL DE 
EDUCATIONAL A DISTANCIA, MADRID 
(SPAIN). 
Effect of Carbon-Oxygen and Carbon-Sulfur 
Surface Complexes on the Adsorption of Mercu- 
ric Chloride in Aqueous Solutions by Activated 
Carbons, 
W82-06788 5D 


UNIVERSIDAD SIMON BOLIVAR, CARACAS 
(VENEQUELA)> GRADUATE PROGRAM IN 
HYDROLOGY AND WATER RESOURCES. 
The Dependence of Drainage Density on Cli- 
mate and Geomorphology, 
W82-06199 2E 


UNIVERSITY COLL. OF SWANSEA (WALES). 
DEPT. OF OCEANOGRAPHY. 
Vertical Movements of the Surface Water and 
Thermal Stratification in Rutland Water, 
W82-06476 2H 


UNIVERSITY COLL. OF WALES, 
ABERYSTWYTH. DEPT. OF ZOOLOGY. 
The Breakdown and Decomposition of Al- 
lochthonous and Autochthonous Plant Litter in 
an Oligotrophic Lake (Llyn Frongoch), 
W82-06895 5C 


UNIVERSITY OF MANCHESTER INST. OF 
SCIENCE AND TECHNOLOGY (ENGLAND). 
DEPT. OF ELECTRICAL ENGINEERING AND 
ELECTRONICS. 

Water Distribution Network Analysis Using In- 

teractive Graphics, 

W82-06453 5F 


UNIVERSITY OF SOUTHERN CALIFORNIA, 
LOS ANGELES, DEPT. OF GEOLOGICAL 
SCIENCES, 

Modern Lacustrine Stromatolites, Walker Lake, 

Nevada, 

W82-06934 5C 


UNIVERSITY OF SOUTHERN MISSISSIPPI, 
HATTIESBURG. DEPT. OF MICROBIOLOGY. 
Isolation of Enteroviruses from Oxidation Pond 
Waters, 
W82-06750 5D 


UNIVERSITY OF STRATHCLYDE, GLASGOW 
(SCOTLAND). DEPT. OF CIVIL 
ENGINEERING. 
Solutions of the Colebrook-White Function for 
Resistance to Uniform Turbulent Flow, 
W82-06501 8B 


UNIVERSITY OF WEST FLORIDA, 
PENSACOLA. DEPT. OF BIOLOGY. 
Isolation and Characterization of Ultramicrobac- 
teria from a Gulf Coast Estuary, 
W82-06747 5A 


URS ENGINEERS, SEATTLE, WA. 
County Provides a Rural Water Supply System, 
W82-06843 3D 


UTAH STATE UNIV., LOGAN. DEPT. OF 
BIOLOGY. 
Evaluation of Cell Lines and Immunofluores- 
cence and Plaque Assay Procedures for Quanti- 
fying Reoviruses in Sewage, 
W82-06735 SA 


Effects of Phosphorus Enrichment and Wave 
Simulation of Populations of Ulothrix Zonata 
from Northern Lake Superior, 

W82-06979 5C 


UTAH WATER RESEARCH LAB., LOGAN. 
Salt Uptake in Natural Channels Traversing 
Mancos Shales in the Price Basin, Utah, 
W82-06093 2E 


UTRECHT RIJKSUNIVERSITEIT 

(NETHERLANDS). INST. VOOR 

METEOROLOGIE EN OCEANOGRAFIE. 
Influence and Prevention of Bird-Droppings in 
Precipitation Chemistry Experiments, 
W82-06245 5B 


VANDERBILT UNIV., NASHVILLE, TN. 
Verification of a Model for Foam Flotation 
Column Operation, 

W82-06001 5D 


VANDERBILT UNIV., NASHVILLE, TN. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Copper Removal by an Adsorbing Colloid 

Foam Flotation Pilot Plant, 

W82-05960 5D 


Pilot Plant Studies of Copper, Zinc, and Triva- 
lent Chromium Removal by Adsorbing Colloid 
Foam Flotation, 

W82-06708 5D 


The Removal of Mixtures of Metals by an Ad- 
sorbing Colloid Foam Flotation Pilot Plant, 
W82-06821 5D 


Removal of Zinc by Adsorbing Colloid Foam 
Flotation: Pilot Plant Study, 
W82-06822 5D 


VATTENBYGGNADSBYRAN LTD., 

STOCKHOLM (SWEDEN). DEPT. OF WATER, 

SOIL AND ENVIRONMENT DEVELOPMENT. 
Salbukh Reverse Osmosis Plant on Stream, 
W82-06127 3A 


VERLAG CHEMIE, WEINHEIM (GERMANY, 
F, R.). 
Recent Developments in the Field of Eutrophi- 
cation Prevention, 
W82-06299 5C 





VERMONT UNIV., BURLINGTON. 
Hydroacoustic Assessment of Pelagic Fish 
Stocks: A Potential New Management Tool, 
W82-06373 81 


VERMONT UNIV., BURLINGTON. DEPT. OF 
GEOLOGY. 
Trace Metal Relationships at the Sediment- 
Water Interface, 
W82-06362 2K 


VERMONT WATER RESOURCES RESEARCH 
CENTER, BURLINGTON. 
Non-Point Source Pollution: Directions for Ver- 
mont, 
W82-06372 5G 


VETERANS ADMINISTRATION MEDICAL 
CENTER, PITTSBURGH, PA. 
Isolation of Pittsburgh Pneumonia Agent from a 
Hospital Shower, 
W82-06891 5B 


VICTORIA MINISTRY FOR 
CONSERVATION, MELBOURNE 
(AUSTRALIA). MARINE SCIENCE LABS. 
Polychlorinated Biphenyls (PCBS): An Austra- 
lian Viewpoint on a Global Problem, 
W82-06232 5B 


VIRGINIA INST. OF MARINE SCIENCE, 
GLOUCESTER POINT. 
York River Destratification: An Estuary-Subes- 
tuary Interaction, 
W82-06787 2L 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKBURG. DEPT. OF CIVIL 
ENGINEERING. 

Mathematical Model Investigation of Far-Field 


Transport of Ocean-Dumped Sewage Sludge. 


Related to Remote Sensing, 
W82-06594 SE 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. CENTER FOR 
ENVIRONMENTAL STUDIES. 

Effects of Pollution on Freshwater Inverte- 

brates, 

W82-06804 5C 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Discussion on an Economic Analysis of Water 
Conservation Policy, by William Whipple, 
W82-06069 6E 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF CIVIL 
ENGINEERING. 

Electroplating and Cyanide Wastes, 

W82-06798 


VIRGINIA UNIV., CHARLOTTESVILLE. 

DEPT. OF ENVIRONMENTAL SCIENCES. 
Determination of the Number of Respiring Thio- 
bacillus Ferrooxidans Cells in Water Samples by 
Using Combined Fluorescent Antibody-2-(p-Io- 
dopheny])-3-(p-Nitrophenyl)-5- 
Phenyltetrazolium Chloride Staining, 
W82-06542 SA 


VSESOYUZNYI NAUCHNO- 
ISSLEDOVATELSKII INST. 
VODOSNABZHENIYA, KANALIZATSII, 
GIDROTEKHNICHESKIKH SOORUZHENII I 
INZHENERNOI GIDROGEOLOGII, 
KHARKOV (USSR). 

Use of the Finite-Element Method for Solving 

the Transfer Equation, 

W82-06620 2J 


ORGANIZATIONAL INDEX 
WEST VIRGINIA DEPT. OF NATURAL RESOURCES, CHARLESTON. WILDLIFE RESOURCES 


VSESOYUZNYI NAUCHO- 
ISSLEDOVATELSKII INST. GIDROTEKHNIKI 
I MELIORATSII, MOSCOW (USSR). 
Computer Simulation of Surface Irrigation by 
Means of Numerical Methods for Finding Opti- 
mal Parameters, 
W82-06781 3F 


WADE (R. M.) AND CO., PORTLAND, OR. 
Sprinkler Leveler and Wind Compensating 
Device, 

W82-06164 3F 


WAHNBACHTALSPERENVERBAND, 
SIEGBURG (GERMANY, F.R.). 
Energy-Input-Controlled Direct Filtration to 
Control Progressive Eutrophication, 
W82-06414 SF 


WAKE FOREST UNIV., WINSTON-SALEM, 
NC, DEPT. OF BIOLOGY. 
Structure and Dynamics of Zooplankton Com- 
munities in the Littoral Zone of Some North 
Carolina Lakes, 
W82-06911 5C 


WAKE FOREST UNIVERSITY, WINSTON- 
SALEM, NORTH CAROLINA, DEPARTMENT 
OF BIOLOGY. 
Modification of Benthic Insect Communities in 
Polluted Streams: Combined Effects of Sedimen- 
tation and Nutrient Enrichment, 
W82-06903 5C 


WARREN SPRING LAB., STEVENAGE 
(ENGLAND). POLLUTION DIV. 
The Quantification of the Emissions and Disper- 
sion of Odours from Sewage-Treatment Works, 
W82-06255 5D 


WARSAW UNIV. (POLAND). DEPT. OF 
CHEMISTRY. 
Multiple Potentiometric System for Continuous 
Determination of Chloride, Fluoride, Nitrate, 
and Ammonia in Natural Waters, 
W82-06718 5A 


WASHINGTON STATE UNIV., PULLMAN. 
Industrial Wastes as Carbon Sources in Biologi- 
cal Denitrification, 

W82-06457 5D 


WASHINGTON STATE UNIV., PULLMAN. 

DEPT. OF AGRICULTURAL ECONOMICS. 
Competition Between Irrigation and Hydro- 
power Water Use in Washington State, 
W82-06156 6A 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
CIVIL ENGINEERING. 
Internal Phosphorus Loading in a Shallow Eu- 
trophic Lake, 
W82-06663 2H 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
GEOLOGICAL SCIENCES. 
Sediment Influx to the Toutle River from Ero- 
sion of Tephra, May 1980-May 1981, 
W82-06971 4D 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
MICROBIOLOGY AND IMMUNOLOGY. 
Impact of Mount St. Helens Eruption on Bacte- 
riology of Lakes in the Blast Zone, 
W82-06746 5C 


WASHINGTON UNIV., SEATTLE, FISHERIES 
RESEARCH INST. 
Effects of Suspended Volcanic Sediment on 
Coho and Chinook Salmon in the Toutle and 
Cowlitz Rivers, 
W82-06706 5C 


WASHINGTON UNIV., SEATTLE. SCHOOL 
OF PUBLIC HEALTH AND COMMUNITY 
MEDICINE, DEPARTMENT OF 
ENVIRONMENTAL HEALTH. 

Organics, 

W82-06922 


WASTEWATER TREATMENT PLANT, 
APPLETON, WI. 
How Appleton Reduced Phosphorus, 
W82-06249 


WATER AND AIR RESEARCH, INC., 
GAINESVILLE, FL. 
Low-Dosage High-Rate Direct Filtration, 
W82-06416 SF 


WATER AND POWER RESOURCES 
SERVICE, DENVER, COLORADO. 
Bicycle-Safe Grate Inlets Study; Volume 5 - 
Hydraulic Design of General Slotted Drain 
Inlets, 
W82-06095 8B 


WATER RESEARCH CENTER (ENGLAND). 
Sewerage: Priorities for Action, 
W82-06260 8G 


WATER RESEARCH CENTER, STEVENAGE 
(ENGLAND). 
Disposal of Sewage Sludge to Sea--Research 
Needs, 
W82-06293 SE 


WATER RESEARCH CENTRE, STEVENAGE 
(ENGLAND). 
Performance of Rotating Biological Contactors 
Under Field Conditions, 
W82-06650 5D 


WATER RESEARCH LAB., COLUMBUS, OH., 
DIV. OF WATER. 
Growth Dynamics of Cladophora Glomerata in 
Western Lake Erie in Relation to Some Envi- 
ronmental Factors, 
W82-06932 5C 


WATERLOO UNIV. (ONTARIO). DEPT, OF 
BIOLOGY. 
Effect of Sulfide on Nitrogen Fixation in a 
Stream Sediment-Water System, 
W82-06540 5C 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
EARTH SCIENCES. 
The Chemistry and Isotopic Composition of 
Saline Groundwaters from the Sudbury Basin, 
Ontario, 
W82-05990 2F 


WATERLOOPKUNDIG LAB., DELFT 
(NETHERLANDS). 
The V-Shaped Broad-Crested Weir, 
W82-06450 


WESLEYAN UNIV., MIDDLETOWN, CT. 
DEPT. OF CHEMISTRY. 
Oxidation Products and Rates of Reaction in the 
Ozonolysis of Diebenzofuran, 
W82-06305 5B 


WESSEX WATER AUTHORITY (ENGLAND). 
The Use of Oxygen in Sewage Treatment, 
W82-06262 5D 


WEST VIRGINIA DEPT, OF NATURAL 
RESOURCES, CHARLESTON, WILDLIFE 
RESOURCES DIV. 
Fish Responses to Temperature to Assess Ef- 
fects of Thermal Discharge on Biological Integ- 
rity, 
W82-06777 sC 





ORGANIZATIONAL INDEX 


WEST VIRGINIA INST. OF TECH., MONTGOMERY. DEPT. OF CIVIL ENGINEERING. 


WEST VIRGINIA INST. OF TECH., 
MONTGOMERY. DEPT. OF CIVIL 
ENGINEERING. 

Factors That Affect Use of Direct Filtration in 

Treating Surface Waters, 

W82-06579 5F 


WESTERN INDUSTRIAL LABS. LTD., 
EDMONTON (ALBERTA). 
Evaluation of the ‘Lectro Clear Z’ Electro-Co- 
agulation Process for Meat Packing Wastewater 
Treatment. 
W82-06378 5D 


WESTINGHOUSE RESEARCH LAB., 
PITTSBURGH, PA. 
Two-Phase Flow Thermosiphoning for Evapo- 
rator Application, 
W82-05916 3A 


WHEATON SANITARY DISTRICT, IL. 
New Bubble Diffusers Reduce Treatment Costs, 
W82-06513 5D 


WHITELEY-JACOBSEN AND ASSOCIATES, 
PORTLAND, OR. 
Regional Detention Basins for Stormwater Con- 
trol, 
W82-06225 8A 


WILLIAMSPORT SANITARY AUTHORITY, 
Water Conservation at Wastewater Treatment 
Plants, 

W82-06512 3C 


Components for a Treatment Plant Safety Pro- 


gram, 
W82-06992 5G 


WINDREM, FEENEY AND WILLIAMS, 
LAKEPORT, CA. 
Environmental Problems and Geothermal Per- 
mitting, 
W82-06217 6G 


WINDSOR UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Methods of Studying Population Shifts in 
Aquatic Bacteria in Response to Environmental 
Change, 
W82-06558 5C 


Physical Process and Eutrophication, 
W82-06875 5C 


WISCONSIN DEPT. OF NATURAL 
RESOURCES, MADISON. 
Evaluating Sediment Blankets and a Screen for 
Macrophyte Control in Lakes, 
W82-06097 4A 


WISCONSIN UNIV., EAU CLAIRE, DEPT. OF 
BIOLOGY. 
Prevalence of Yersinia Enterocolitica in Waters 
of the Lower Chippewa River Basin, Wisconsin, 


W82-06751 SA 


WISCONSIN UNIV. EXTENSION, MADISON. 

DEPT, OF ENVIRONMENTAL SCIENCES, 
Sampling Characteristics of Macrophyte Bio- 
mass, 


W82-06779 SA 


WISCONSIN UNIV. LA CROSSE, RIVER 
STUDIES CENTER. 
Survival of Escherichia Coli in Lake Bottom 
Sediment, 


W82-06741 5B 


WISCONSIN UNIV.-MADISON, DEPT, OF 
BACTERIOLOGY, 
Groundwater Seepage as a Nutrient Source to a 
Drainage Lake; Lake Mendota, Wisconsin, 


W82-06285 5B 


WISCONSIN UNIV.- MADISON. DEPT. OF 
GEOGRAPHY. 
Climate Variation and the Mobility and Storage 
of Sediment in Watersheds, 
W82-05931 4D 


WISCONSIN UNIV.-MADISON. DEPT, OF 
SOIL SCIENCE. 
Nonpoint Source Loading Rates from Selected 
Land Uses, 
W82-06626 5B 


WISCONSIN UNIV.-MADISON. WATER 
CHEMISTRY PROGRAM. 
Effects of Dissolved Organic Matter on Adsorp- 
tion of Hydrophobic Organic Compounds by 
River- and Sewage-Borne Particles, 
W82-06056 5B 


WISCONSIN UNIV.-MILWAUKEE, DEPT. OF 
BOTANY. 
Colonization and Growth of Attached Algae at 
the Lake Michigan Water Line, 
W82-06976 5C 


WISCONSIN UNIV.-MILWAUKEE. DEPT. OF 
CIVIL ENGINEERING. 
Removal of Heavy Metals from Electroplating 
Rinsewaters by Precipitation, Flocculation and 
Ultrafiltration, 
W82-06029 5D 


WISCONSIN UNIV., MILWAUKEE. DEPT. OF 
URBAN PLANNING. 
Problems and Processes in Water Quality Man- 
agement, 
W82-06147 5G 


WISCONSIN UNIV., STEVENS POINT. COLL. 
OF NATURAL RESOURCES. 
Calibrating A Mountain Watershed in Wyo- 
ming, 
W82-06583 2E 


WISCONSIN UNIVERSITY, PLATTEVILLE. 
Residues of PCB in a Cladophora Community 
Along the Lake Huron Shoreline, 

W82-06938 5C 


WOLLONGONG UNIV, (AUSTRALIA), DEPT. 
OF CHEMISTRY. 
Oxidation of Aqueous Phenol Solutions in the 
Presence of Polyelectrolytes, 
W82-06283 5D 


WORCESTER POLYTECHNIC INST., MA. 
DEPT, OF CIVIL ENGINEERING. 
Performance of Modified Chlorine Contact 
Chamber, 
W82-06359 5D 


WORCESTER POLYTECHNIC INST., MA. 

DEPT. OF MECHANICAL ENGINEERING. 
Kinetics of Compressibility in Two-Phase Fluid 
Flows, 


W82-05910 1A 


WORLD HEALTH ORGANIZATION, 
COPENHAGEN (DENMARK), REGIONAL 
OFFICE FOR EUROPE. 

The Mediterranean Action Plan: Design and Im- 

plementation, 

W82-06154 5B 


WORLD HEALTH ORGANIZATION 
SCHISTOSOMIASIS CONTROL PROJECT, 
ACCRA (GHANA). 

Epidemiology of Human Schistosoma Haemato- 


bium Infection Around Volta Lake, Ghana, 
1973-75, 


W82-05988 5C 


WRIGHT MCLAUGHLIN ENGINEERS, 
DENVER, CO. 
Sizing Farm Reservoirs for Supplemental Irriga- 
tion of Corn. Part II. Economic Analysis, 
W82-05966 6B 


Sizing Farm Reservoirs for Supplemental Irriga- 
tion of Corn. Part I: Modeling Reservoir Size 
Yield Relationships, 

W82-05967 21 


WRIGHT-PIERCE, TOPSHAM, ME. 
Locating Monitoring Wells, 
W82-06848 


WRIGHT STATE UNIV., DAYTON, OH. 
DEPT. OF BIOLOGICAL SCIENCES. 
Examination of Probable Causes of Individual 
Water Supply Contamination, 
W82-06435 5B 


WRIGHT WATER ENGINEERS, INC., 
DENVER, CO. 
Improved Principles, Standards, and Procedures 
for Evaluating Federal Water Projects, 
W82-06063 6B 


WYOMING UNIV., LARAMIE. WATER 
RESOURCES RESEARCH INST. 
Evaluation of the Stream Reach Inventory and 
Channel Stability Index for Instream Habitat 
Analysis, 
W82-06308 4D 


Two Techniques for Locating and Sampling 
Brown Trout Microhabitat Under Complete Ice 
Cover, 


W82-06703 7B 


YORK UNIV. (ENGLAND). DEPT, OF 
BIOLOGY. 
The Effect of Increased Nickel Ion Concentra- 
tions on Microbial Populations in the Anaerobic 
Digestion of Sewage Sludge, 


W82-06832 5D 


YORK UNIV., TORONTO (ONTARIO). DEPT. 
OF BIOLOGY. 
A Model for the Design of Hypolimnetic Aera- 
tors, 
W82-06610 5G 


YORKSHIRE WATER AUTHORITY 
(ENGLAND). DIRECTORATE OF RESOURCE 
PLANNING, 
The Mathematical Modelling of Water Quality 
with Particular Reference to the Industrial 
Rivers of Yorkshire, 
W82-06644 5G 


YORKSHIRE WATER AUTHORITY 
(ENGLAND). WESTERN DIV. 


Esholt--Past, Present and Future, 
W82-06653 5D 


YOUNGSTOWN STATE UNIV., OH DEPT. OF 
CIVIL ENGINEERING. 


A Model for Managing Irrigated Agriculture, 
W82-06584 5G 


ZIMPRO, INC., ROTHSCHILD, WI. 
PAC Process, 


W82-06643 





ACCESSION NUMBER INDEX 


W82-05901 W82-05985 5C W82-06069 6E W82-06153 
W82-05902 W82-05986 6E W82-06070 5D W82-06154 
W82-05903 W82-05987 6E W82-06071 5G W82-06155 
W82-05904 W82-05988 5C W82-06072 6B W82-06156 
W82-05905 W82-05989 5C W82-06073  6F W82-06157 
W82-05906 W82-05990 2F W82-06074 6C W82-06158 
W82-05907 W82-05991 5B W82-06075 5F W82-06159 
W82-05908 W82-05992 2H W82-06076 5E W82-06160 
W82-05909 W82-05993 5A W82-06077 W82-06161 
W82-05910 W82-05994 5C W82-06078 W82-06162 
W82-05911 W82-05995 5C W82-06079 W82-06163 
W82-05912 W82-05996 5C W82-06080 W82-06164 
W82-05913 W82-05997 W82-06081 W82-06165 
W82-05914 W82-05998 W82-06082 W82-06166 
W82-05915 W82-05999 W82-06083 W82-06167 
W82-05916 W82-06000 W82-06084 W82-06168 
W82-05917_: W82-06001 W82-06085 W82-06169 
W82-05918 W82-06002 W82-06086 W82-06170 
W82-05919 W82-06003 W82-06087 W82-06171 
W82-05920 W82-06004 W82-06088 W82-06172 
W82-05921 W82-06005 W82-06089 W82-06173 
W82-05922 W82-06006 W82-06090 W82-06174 
W82-05923 W82-06007 W82-06091 W82-06175 
W82-05924 W82-06008 W82-06092 W82-06176 
W82-05925 W82-06009 W82-06093 W82-06177 
W82-05926 W82-06010 W82-06094 W82-06178 
W82-05927 W82-06011 W82-06095 W82-06179 
W82-05928 W82-06012 W82-06096 W82-06180 
W82-05929 W82-06013 W82-06097 W82-06181 
W82-05930 W82-06014 W82-06098 W82-06182 
W82-05931 W82-06015 W82-06099 W82-06183 
W82-05932 W82-06016 W82-06100 W82-06184 
W82-05933 W82-06017 W82-06101 W82-06185 
W82-05934 W82-06018 W82-06102 W82-06186 
W82-05935 W82-06019 W82-06103 W82-06187 
W82-05936 W82-06020 W82-06104 W82-06188 
W82-05937 W82-06021 W82-06105 W82-06189 
W82-05938 W82-06022 W82-06106 W82-06190 
W82-05939 W82-06023 W82-06107 W82-06191 
W82-05940 W82-06024 W82-06108 W82-06192 
W82-05941 W82-06025 W82-06109 W82-06193 
W82-05942 W82-06026 W82-06110 W82-06194 
W82-05943 W82-06027 W82-06111 W82-06195 
W82-05944 W82-06028 W82-06112 W82-06196 
W82-05945 W82-06029 W82-06113 W82-06197 
W82-05946 W82-06030 W82-06114 W82-06198 
W82-05947 W82-06031 W82-06115 W82-06199 
W82-05948 W82-06032 W82-06116 W82-06200 
W82-05949 W82-06033 W82-06117 W82-06201 
W82-05950 W82-06034 W82-06118 W82-06202 
W82-05951 W82-06035 W82-06119 W82-06203 
W82-05952 W82-06036 W82-06120 W82-06204 
W82-05953 W82-06037 W82-06121 W82-06205 
W82-05954 W82-06038 W82-06122 W82-06206 
W82-05955 W82-06039 W82-06123 W82-06207 
W82-05956 W82-06040 W82-06124 W82-06208 
W82-05957 W82-06041 W82-06125 W82-06209 
W82-05958 W82-06042 W82-06126 W82-06210 
W82-05959 W82-06043 W82-06127 W82-06211 
W82-05960 W82-06044 W82-06128 W82-06212 
W82-05961 W82-06045 W82-06129 W82-06213 
W82-05962 W82-06046 W82-06130 W82-06214 
W82-05963  3F W82-06047 W82-06131 W82-06215 
W82-05964 W82-06048 W82-06132 W82-06216 
W82-05965 W82-06049 W82-06133 W82-06217 
W82-05966 W82-06050 W82-06134 W82-06218 
W82-05967 W82-06051 W82-06135 W82-06219 
W82-05968 W82-06052 W82-06136 W82-06220 
W82-05969 W82-06053 W82-06137 W82-06221 
W82-05970 W82-06054 W82-06138 W82-06222 
W82-05971 W82-06055 W82-06139 W82-06223 
W82-05972 W82-06056 W82-06140 W82-06224 
W82-05973 W82-06057 W82-06141 W82-06225 
W82-05974 W82-06058 W82-06142 W82-06226 
W82-05975 W82-06059 W82-06143 W82-06227 
W82-05976 W82-06060 W82-06144 W82-06228 
W82-05977 W82-06061 W82-06145 W82-06229 
W82-05978 W82-06062 W82-06146 W82-06230 
W82-05979 W82-06063 W82-06147 W82-06231 
W82-05980 W82-06064 W82-06148 W82-06232 
W82-05981 W82-06065 W82-06149 W82-06233 
W82-05982 W82-06066 W82-06150 W82-06234 
W82-05983 W82-06067 W82-06151 W82-06235 
W82-05984 W82-06068 W82-06152 W82-06236 





ACCESSION NUMBER INDEX 
W82-06237 


W82-06237 W82-06321 W82-06405 W82-06489 
W82-06238 W82-06322 W82-06406 W82-06490 
W82-06239 W82-06323 W82-06407 W82-06491 
W82-06240 W82-06324 W82-06408 W82-06492 
W82-06241 W82-06325 W82-06409 W82-06493 
W82-06242 W82-06326 W82-06410 W82-06494 
W82-06243 W82-06327 W82-06411 W82-06495 
W82-06244 W22-06328 W82-06412 W82-06496 
W82-06245 W82-06329 W82-06413 W82-06497 
W82-06246 W82-06330 W82-06414 W82-06498 
W82-06247 W82-06331 W82-06415 W82-06499 
W82-06248 W82-06332 W82-06416 W82-06500 
W82-06249 W82-05333 W82-06417 W82-06501 
W82-06250 W82-06334 W82-06418 W82-06502 
W82-06251 W82-06335 W82-06419 W82-06503 
W82-06252 W82-06336 W82-06420 W82-06504 
W82-06253 W82-06337 W82-06421 W82-06505 
W82-06254 W82-06338 W82-06422 W82-06506 
W82-06255 W82-06339 W82-06423 W82-06507 
W82-06256 W82-06340 W82-06424 W82-06508 
W82-06257 W82-06341 W82-06425 W82-06509 
W82-06258 W82-06342 W82-06426 W82-06510 
W82-06259 W82-06343 W82-06427 W82-06511 
W82-06260 W82-06344 W82-06428 W82-06512 
W82-06261 W82-06345 W82-06429 6G W82-06513 
W82-06262 W82-06346 W82-06430 W82-06514 
W82-06263 W82-06347 W82-06431 W82-06515 
W82-06264 W82-06348 W82-06432 W82-06516 
W82-06265 W82-06349 W82-06433 W82-06517 
W82-06266 W82-06350 W82-06434 W82-06518 
W82-06267 W82-06351 W82-06435 W82-06519 
W82-06268 W82-06352 W82-06436 W82-06520 
W82-06269 W82-06353 W82-06437 W82-06521 
W82-06270 W82-06354 W82-06438 W82-06522 
W82-06271 W82-06355 W82-06439 W82-06523 
W82-06272 W82-06356 W82-06440 W82-06524 
W82-06273 W82-06357 W82-06441 W82-06525 
W82-06274 W82-06358 W82-06442 W82-06526 
W82-06275 W82-06359 W82-06443 W82-06527 
W82-06276 W82-06360 W82-06444 W82-06528 
W82-06277 W82-06361 W82-06445 W82-06529 
W82-06278 W82-06362 W82-06446 W82-06530 
W82-06279 W82-06363 W82-06447 W82-06531 
W82-06280 W82-06364 W82-06448 W82-06532 
W82-06281 W82-06365 W82-06449 W82-06533 
W82-06282 W82-06366 W82-06450 W82-06534 
W82-06283 W82-06367 W82-06451 W82-06535 
W82-06284 W82-06368 W82-06452 W82-06536 
W82-06285 W82-06369 W82-06453 W82-06537 
W82-06286 W82-06370 W82-06454 W82-06538 
W82-06287 W82-06371 W82-06455 W82-06539 
W82-06288 W82-06372 W82-06456 W82-06540 
W82-06289 W82-06373 W82-06457 W82-06541 
W82-06290 W82-06374 W82-06458 W82-06542 
W82-06291 W82-06375 W82-06459 W82-06543 
W82-06292 W82-06376 W82-06460 W82-06544 
W82-06293 W82-06377 W82-06461 W82-06545 
W82-06294 W82-06378 W82-06462 W82-06546 
W82-06295 W82-06379 W82-06463 W82-06547 
W82-06296 W82-06380 W82-06464 W82-06548 
W82-06297 W82-06381 W82-06465 W82-06549 
W82-06298 W82-06382 W82-06466 W82-06550 
W82-06299 W82-06383 W82-06467 W82-06551 
W82-06300 W82-06384 W82-06468 W82-06552 
W82-06301 W82-06385 W82-06469 W82-06553 
W82-06302 W82-06386 W82-06470 W82-06554 
W82-06303 W82-06387 W82-06471 W82-06555 
W82-06304 W82-06388 W82-06472 W82-06556 
W82-06305 W82-06389 W82-06473 W82-06557 
W82-06306 W82-06390 W82-06474 W82-06558 
W82-06307 W82-06391 W82-06475 W82-06559 
W82-06308 W82-06392 W82-06476 W82-06560 
W82-06309 W82-06393 W82-06477 W82-06561 
W82-06310 W82-06394 W82-06478 W82-06562 
W82-06311 W82-06395 W82-06479 W82-06563 
W82-06312 W82-06396 W82-06480 W82-06564 
W82-06313 W82-06397 W82-06481 W82-06565 
W82-06314 W82-06398 W82-06482 W82-06566 
W82-06315 W82-06399 W82-06483 W82-06567 
W82-06316 W82-06400 W82-06484 W82-06568 
W82-06317 W82-06401 W82-06485 W82-06569 
W82-06318 W82-06402 W82-06486 W82-06570 
W82-N6319 W82-06403 W82-06487 W82-06571 
W82-06320 W82-06404 W82-06488 W82-06572 
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W82-06573 
W82-06574 
W82-06575 
W82-06576 
W82-06577 
W82-06578 
W82-06579 
W82-06580 
W82-06581 
W82-06582 
W82-06583 
W82-06584 
W82-06585 
W82-06586 
W82-06587 
W82-06588 
W82-06589 
W82-06590 
W82-06591 
W82-06592 
W82-06593 
W82-06594 
W82-06595 
W82-06596 
W82-06597 
W82-06598 
W82-06599 
W82-06600 
W82-06601 
W82-06602 
W82-06603 
W82-06604 
W82-06605 
W82-06606 
W82-06607 
W82-06608 
W82-06609 
W82-06610 
W82-06611 
W82-06612 
W82-06613 
W82-06614 
W82-06615 
W82-06616 
W82-06617 
W82-06618 
W82-06619 
W82-06620 
W82-06621 
W82-06622 
W82-06623 
W82-06624 
W82-06625 
W82-06626 
'W82-06627 
W82-06628 
W82-06629 
W82-06630 
W82-06631 
W82-06632 
W52-06633 
W82-06634 
W82-06635 
W82-06636 
W82-06637 
W82-06638 
W82-06639 
W82-06640 
W82-06641 
W82-06642 
W82-06643 
W82-06644 
W82-06645 
W82-06646 
W82-06647 
W82-06648 
W82-06649 
W82-06650 
W82-06651 
W82-06652 
W82-06653 
W82-06654 
W82-06655 
W82-06656 


W82-06657 
W82-06658 
W82-06659 
W82-06660 
W82-06661 
W82-06662 
W82-06663 
W82-06664 
W82-06665 
W82-06666 
W82-06667 
W82-06668 
W82-06669 
W82-06670 
W82-06671 
W82-06672 
W82-06673 
W82-06674 
W82-06675 
W82-06676 
W82-06677 
W82-06678 
W82-06679 
W82-06680 
W82-06681 
W82-06682 
W82-06683 
W82-06684 
W82-06685 
W82-06685 
W82-06687 
W82-06688 
W82-06689 
W82-06690 
W82-06691 
W82-06692 
W82-06693 
W82-06694 
W82-06695 
W82-06696 
W82-06697 
W82-06698 
W82-06699 
W82-06700 
W82-06701 
W82-06702 
W82-06703 
W82-06704 
W82-06705 
W82-06706 
W82-06707 
W82-06708 
W82-06709 
W82-06710 
W82-06711 
W82-06712 
W82-06713 
W82-06714 
W82-06715 
W82-06716 
W82-06717 
W82-06718 
W82-06719 
W82-06720 
W82-06721 
W82-06722 
W82-06723 
W82-06724 
W82-06725 
W82-06726 
W82-06727 
W82-06728 
W82-06729 
W82-06730 
W82-06731 
W82-06732 
W82-06733 
W82-06734 
W82-06735 
W82-06736 
W82-06737 
W82-06738 
W82-06739 
W82-06740 
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W82-06741 
W82-06742 
W82-06743 
W82-06744 
W82-06745 
W82-06746 
W82-06747 
W82-06748 
W82-06749 
W82-06750 
W82-06751 
W82-06752 
W82-06753 
W82-06754 
W82-06755 
W82-06756 
W82-06757 
W82-06758 
W82-06759 
W82-06760 
W82-06761 
W82-06762 
W82-06763 
W82-06764 
W82-06765 
W82-06766 
W82-06767 
W82-06768 
W82-06769 
W82-06770 
W82-06771 
W82-06772 
W82-06773 
W82-06774 
W82-06775 
W82-06776 
W82-06777 
W82-06778 
W82-06779 
W82-06780 
W82-06781 
W82-06782 
W82-06783 
W82-06784 
W82-06785 
W82-06786 
W82-06787 
W82-06788 
W82-06789 
W82-06790 
W82-06791 
W82-06792 
W82-06793 
W82-06794 
W82-06795 
W82-06796 
W82-06797 
W82-06798 
W82-06799 
W82-06800 
W82-06801 
W82-06802 
W82-06803 
W82-06804 
W82-06805 
W82-06806 
W82-06807 
W82-06808 
W82-06809 
W82-06810 
W82-06811 
W82-06812 
W82-06813 
W82-06814 
W82-06815 
W82-06816 
W82-06817 
W82-06818 
W82-06819 
W82-06820 
W82-06821 
W82-06822 
W82-06823 
W82-06824 


W82-06825 
W82-06826 
W82-06827 
W82-06828 
W82-06829 
W82-06830 
W82-06831 
W82-06832 
W82-06833 
W82-06834 
W82-06835 
W82-06836 
W82-06837 
W82-06838 
W82-06839 
W82-06840 
W82-06841 
W82-06842 
W'82-06843 
W82-06844 
W82-06845 
W82-06846 
W82-06847 
W82-06848 
W82-06849 
W82-06850 
W82-06851 
W82-06852 
W82-06853 
W82-06854 
W82-06855 
W82-06856 
W82-06857 
W82-06858 
W82-06859 
W82-06860 
W82-06861 
W82-06862 
W82-06863 
W82-06864 
W82-06865 
W82-06866 
W82-06867 
W82-06868 
W82-06869 
W82-06870 
W82-06871 
W82-06872 
W82-06873 
W82-06874 
W82-06875 
W82-06876 
W82-06877 
W82-06878 
W82-06879 
W82-06880 
W82-06881 
W82-06882 
W82-06883 
W82-06884 
W82-06885 
W82-06886 
W82-06887 
W82-06888 
W82-06889 
W82-06890 
W82-06891 
W82-06892 
W82-06893 
W82-06894 
W82-06895 
W82-06896 
W82-06897 
W82-06898 
W82-06899 
W82-06900 
W82-06901 
W82-06902 
W82-06903 
W82-06904 
W82-06905 
W82-06906 
W82-06907 
W82-06908 
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W82-06909 


W82-06909 W82-06993 
W82-06910 W82-06994 
W82-06911 W82-06995 
W82-06912 W82-06996 
W82-06913 W82-06997 
W82-06914 W82-06998 
W82-06915 W82-06999 
W82-06916 W82-07000 
W82-06917 
W82-06918 
W82-06919 
W82-06920 
W82-06921 
W82-06922 
W82-06923 
W82-06924 
W82-06925 
W82-06926 
W82-06927 
W82-06928 
W82-06929 
W82-06930 
W82-06931 
W82-06932 
W82-06933 
W82-06934 
W82-06935 
W82-06936 
W82-06937 
W82-06938 
W82-06939 
W82-06940 
W82-06941 
W82-06942 
W82-06943 
. W82-06944 
W82-06945 
W82-06946 
W82-06947 
W82-06948 
W82-06949 
W82-06950 
W82-06951 
W82-06952 
W82-06953 
W82-06954 
W82-06955 
'W82-06956 
W82-06957 
W82-06958 
W82-06959 
W82-06960 
W82-06961 
W82-06962 
W82-06963 
W82-06964 
W82-06965 
W82-06966 
W82-06967 
W82-06968 
W82-06969 
W82-06970 
W82-06971 
W82-06972 
W82-06973 
W82-06974 
W82-06975 
W82-06976 
W82-06977 
W82-06978 
W82-06979 
W82-06980 
W82-06981 
W82-06982 
W82-06983 
W82-06984 
W82-06985 
W82-06986 
W82-06987 
W82-06988 
W82-06989 
W82-06990 
W82-06991 
W82-06992 
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SCIENTIFIC AND TECHNICAL 
ACCESSSION NUMBER INDEX 


MANPOWER, GRANTS, AND 
INFORMATION 


FACILITIES 
ORGANIZATIONAL INDEX 


SUBJECT INDEX 
AUTHOR INDEX 


WATER SUPPLY AUGMENTATION 
INDEXES 


AND CONSERVATION 
WATER QUANTITY MANAGEMENT 


AND CONTROL 
WATER RESOURCES PLANNING 


Subject Fields 

NATURE OF WATER 

WATER CYCLE 

WATER QUALITY MANAGEMENT 
AND PROTECTION 

RESOURCES DATA 
ENGINEERING WORKS 
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